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Résumé / Abstract
Dans cet article, nous dressons un portrait complet, de la fin des années
1980, de la ségrégation professionnelle fondée sur le sexe au Canada et de ses
répercussions sur les salaires. Notre analyse révèle que les estimés de la « pénalité
salariale » dans les emplois féminins sont influencés par le choix de méthodes
d’estimations et des spécifications fonctionnelles. Nos estimés les plus robustes
indiquent que pour les femmes au Canada la pénalité reliée aux emplois féminins
est généralement plus faible que celle trouvée aux États-Unis. Bien que nous
trouvons des résultats hétérogènes en considérant différents groupes de
travailleurs, en moyenne le lien entre le taux de féminité des professions et les
salaires des femmes est faible et généralement pas statistiquement significatif.
In this paper, we provide a comprehensive picture, circa the late 1980’s,
of occupational gender segregation in Canada and its consequences for wages.
Our analysis reveals sensitivity of the estimated penalty to “female work” to both
specification and estimation strategy. Our preferred estimates indicate that the
wage penalties for women in female jobs in Canada are generally smaller than
penalties in the United States. Of particular note, while there is some
heterogeneity across worker groups, on average the link between female wages
and gender composition is small and generally not statistically significant.
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&DQDGD KDV VRPH RI WKH PRVW H[WHQVLYH FRPSDUDEOH ZRUWK￿SD\ HTXLW\ OHJLVODWLRQ LQ WKH
ZRUOG￿ ,W FRYHUV SXEOLF VHFWRU ZRUNHUV DW WKH IHGHUDO OHYHO DQG LQ PRVW SURYLQFHV￿ 5H￿
FHQWO\ SUR￿DFWLYH SROLFLHV KDYH EHHQ H[WHQGHG WR WKH SULYDWH VHFWRUV RI 2QWDULR DQG 4XHEHF￿
SURYLQFHV WKDW FRQWDLQHG ￿￿ SHUFHQW RI WKH SRSXODWLRQ RI &DQDGD LQ ￿￿￿￿￿￿ 2QH PLJKW LQIHU
WKDW WKH VRXUFH RI WKLV OHJLVODWLYH DFWLYLW\ LV D EDWWHU\ RI VWXGLHV GRFXPHQWLQJ V\VWHPDWLFDOO\
ORZHU ZDJHV LQ ?IHPDOH MREV￿￿ ,Q IDFW￿ WKLV LV QRW WKH FDVH￿ :KLOH WKHUH LV D ODUJH OLWHUD￿
WXUH GRFXPHQWLQJ WKH JHQGHU ZDJH JDS LQ WKLV FRXQWU\￿ WKHUH LV￿ WR RXU NQRZOHGJH￿ QH[W
WR QR HYLGHQFH WKDW IHPDOH MREV DUH SRRUO\ SDLG LQ &DQDGD￿￿ 7KHUH LV H[WHQVLYH HYLGHQFH￿
KRZHYHU￿ RI D QHJDWLYH HmHFW RI WKH ?IHPDOHQHVV￿ RI RFFXSDWLRQV RQ ZDJHV LQ RWKHU SDUWV RI
WKH ZRUOG￿ SDUWLFXODUO\ WKH 8QLWHG 6WDWHV￿ 7KH EDVLV RI WKH &DQDGLDQ OHJLVODWLYH LQLWLDWLYHV￿
WKHUHIRUH￿ ZRXOG DSSHDU WR EH WKH H[SHULHQFHV RI RWKHU FRXQWULHV￿
7KH HYLGHQFH IURP WKH 8QLWHG 6WDWHV SURYLGHV LPSRUWDQW LQIRUPDWLRQ RQ WKH GHWHUPL￿
QDQWV RI ORZ ZDJHV LQ ?IHPDOH MREV￿￿ DV ZHOO DV OLPLWDWLRQV RI SXEOLF SROLF\ LQ WKLV DUHD￿
)RU H[DPSOH￿ -RKQVRQ DQG 6RORQ ￿￿￿￿￿￿ VKRZ WKDW IHPDOH￿PDOH ZDJH GLmHUHQFHV ZLWKLQ
RFFXSDWLRQV DUH VXEVWDQWLDOO\ LQWHU￿nUP￿LQGXVWU\ DQG WKXV RXWVLGH WKH SXUYLHZ RI PRVW
FRPSDUDEOH ZRUWK OHJLVODWLRQ￿￿ 0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿ DUJXH WKDW PXFK RI WKH UHOD￿
WLRQVKLS EHWZHHQ ZDJHV DQG WKH IHPDOHQHVV RI RFFXSDWLRQV FDQ EH DFFRXQWHG IRU E\ GHWDLOHG
MRE FKDUDFWHULVWLFV￿ DQG GLmHUHQFHV LQ WKH XQREVHUYHG VNLOOV RI ZRUNHUV LQ PDOH DQG IHPDOH
￿6RXUFH￿ ￿￿￿￿ &DQDGLDQ FHQVXV￿ 6HH KWWS￿￿￿ZZZ￿VWDWFDQ￿FD￿HQJOLVK￿FHQVXV￿￿￿￿
￿6HH￿ .LGG DQG 6KDQQRQ ￿￿￿￿￿￿￿ %DNHU￿ %HQMDPLQ￿ ’HVDXOQLHUV DQG *UDQW ￿￿￿￿￿￿ DQG PRVW
UHFHQWO\ ’UROHW ￿￿￿￿￿￿ IRU HYLGHQFH RQ JHQGHU ZDJH DQG HDUQLQJV GLmHUHQWLDOV LQ &DQDGD￿ %DNHU￿
%HQMDPLQ￿ ’HVDXOQLHUV DQG *UDQW ￿￿￿￿￿￿ DWWHPSW WR HVWLPDWH WKH FRUUHODWLRQ RI ZDJHV ZLWK WKH
IHPDOHQHVV RI HPSOR\PHQW LQ &DQDGD DV RI ￿￿￿￿￿ 7KHLU DQDO\VLV LV OLPLWHG E\ WKH ODFN RI DSSURSUL￿
DWH RFFXSDWLRQDO GDWD￿ )LOOPRUH ￿￿￿￿￿￿ nQGV D YHU\ VPDOO HmHFW RI SHUFHQWDJH IHPDOH RQ DYHUDJH
RFFXSDWLRQDO IHPDOH HDUQLQJV￿ )LQDOO\￿ 5HLOO\ DQG :LUMDQWR ￿￿￿￿￿￿ nQG D VXEVWDQWLDO SHQDOW\ WR
JHQGHU FRPSRVLWLRQ RI WKH HVWDEOLVKPHQW￿
￿7KLV LV FRQVLVWHQW ZLWK VWXGLHV VXFK DV &DUULQJWRQ DQG 7URVNH ￿￿￿￿￿￿ WKDW GRFXPHQW JHQGHU
VHJUHJDWLRQ DFURVV nUPV DQG WKH UROH LW SOD\V LQ WKH JHQGHU ZDJH JDS￿
￿MREV￿ 7KDW VDLG￿ DGYDQFHV LQ RWKHU UHVHDUFK DUHDV VXJJHVW WKDW WKHVH VRUWV RI LQIHUHQFHV FDQ
EH HQULFKHG E\ FRUURERUDWLQJ RU FRQWUDVWLQJ HYLGHQFH IURP RWKHU MXULVGLFWLRQV￿ ,Q WKH FDVH
DW KDQG￿ WKH HPSLULFDO HYLGHQFH LV RYHUZKHOPLQJO\ GUDZQ IURP WKH 8￿6￿ H[SHULHQFH￿ $Q
LQYHVWLJDWLRQ RI WKH &DQDGLDQ GDWD￿ WKHUHIRUH￿ ZLGHQV WKH HPSLULFDO SHUVSHFWLYH￿ DQG EULQJV
D QHZ VHW RI IDFWV WR EHDU RQ WKHRULHV RI ZDJHV LQ IHPDOH MREV￿
,Q WKLV SDSHU ZH SURYLGH D FRPSUHKHQVLYH SLFWXUH￿ FLUFD WKH ODWH ￿￿￿￿V￿ RI WKH UHODWLRQ￿
VKLS EHWZHHQ RFFXSDWLRQDO JHQGHU VHJUHJDWLRQ LQ &DQDGD DQG ZDJHV￿￿ :H GRFXPHQW WKH
VHQVLWLYLW\ RI RXU HVWLPDWHV WR YDULRXV HVWLPDWLRQ VWUDWHJLHV XVHG LQ WKH OLWHUDWXUH￿ DQG WR
WKH VSHFLnFDWLRQ RI WKH DGGLWLRQDO FRQGLWLRQLQJ YDULDEOHV￿ 7KH FRQWULEXWLRQ RI RFFXSDWLRQDO
FKDUDFWHULVWLFV ￿IURP WKH &DQDGLDQ &ODVVLnFDWLRQ DQG ’LFWLRQDU\ RI 2FFXSDWLRQV ￿&’’2￿￿
LV FRQVLGHUHG￿ DQ LQQRYDWLRQ WKDW KDV SURYHG LPSRUWDQW LQ WKH 8￿6￿ OLWHUDWXUH ￿0DFSKHU￿
VRQ DQG +LUVFK ￿￿￿￿￿￿ :H DOVR DFFRPPRGDWH SRWHQWLDO QRQ￿OLQHDULWLHV LQ WKH UHODWLRQVKLS
EHWZHHQ ZDJHV DQG JHQGHU FRPSRVLWLRQ XVLQJ NHUQHO UHJUHVVLRQV￿ 7KLV SURYLGHV D ￿JUDSKL￿
FDOO\￿ FOHDU LOOXVWUDWLRQ RI KRZ WKH JHQGHU ZDJH JDS YDULHV ZLWK WKH ?IHPDOHQHVV￿ RI MREV￿
6HSDUDWH HVWLPDWHV RI WKH VWDWXV RI IHPDOH MREV DUH SUHVHQWHG DFURVV ZRUNHUV GLVWLQJXLVKHG
E\ IXOO￿SDUW WLPH ZRUN￿ XQLRQ VWDWXV￿ nUP VL]H￿ DQG LQGXVWULDO VHFWRUV￿ DV ZHOO DV RWKHU
GHPRJUDSKLF FKDUDFWHULVWLFV￿ )LQDOO\￿ ZH H[SORLW WKH SDQHO GLPHQVLRQ RI RXU GDWD LQ DQ
DWWHPSW WR GLVFRYHU WKH FRQWULEXWLRQ RI XQREVHUYHG FKDUDFWHULVWLFV WR WKH ZDJHV LQ IHPDOH
MREV￿
2XU FKRLFH RI WLPH SHULRG LV GHOLEHUDWH￿ ,Q WKH ODWH ￿￿￿￿V￿ WKHUH ZHUH IHZ SXEOLF VHFWRU￿
￿,Q D SUHYLRXV SDSHU ￿%DNHU DQG )RUWLQ ￿￿￿￿E￿ ZH LQYHVWLJDWH WKH ZDJHV RI ZRPHQ LQ IHPDOH
MREV LQ &DQDGD LQ WKH FRQWH[W RI D 86￿&DQDGD FRPSDULVRQ￿ $V H[SODLQHG EHORZ￿ ZH GR QRW XVH
WKH &DQDGLDQ RFFXSDWLRQDO FRGHV LQ WKDW FRPSDULVRQ￿ ZKLFK UHVXOWV LQ DQ DQDO\VLV DW D KLJKHU
OHYHO RI RFFXSDWLRQDO DJJUHJDWLRQ￿ :H DOVR IRFXV RQ WKH UROHV RI XQLRQL]DWLRQ DQG ZDJH HmHFWV
IRU ?SXEOLF JRRGV￿ VHFWRU MREV￿ WZR IDFWRUV WKDW SURYH LPSRUWDQW LQ WKH FURVV￿FRXQWU\ FRQWH[W￿
5HODWLYH WR WKDW SDSHU￿ WKH DQDO\VLV KHUH FRQVLGHUV D PXFK ZLGHU DUUD\ RI H[SODQDWRU\ YDULDEOHV￿
LQFOXGLQJ GHWDLOHG RFFXSDWLRQDO FKDUDFWHULVWLFV￿ VWXGLHV WKH VHQVLWLYLW\ RI WKH HVWLPDWHV WR YDULRXV
HVWLPDWLRQ VWUDWHJLHV￿ LQYHVWLJDWHV KHWHURJHQHLW\ LQ WKH UHODWLRQVKLS EHWZHHQ ZDJHV DQG JHQGHU
FRPSRVLWLRQ￿ DQG SURYLGHV SDQHO HVWLPDWHV DV ZHOO DV D IXOO VHW RI HVWLPDWHV IRU WKH ZDJHV RI PHQ￿
￿DQG QR SULYDWH VHFWRU￿ SD\ HTXLW\ LQLWLDWLYHV LQ &DQDGD￿ 7KH ODERXU PDUNHW ZDV ODUJHO\
IUHH RI WKH HmHFWV RI FRPSDUDEOH ZRUWK￿ ,Q FRQWUDVW￿ E\ WKH ODWH ￿￿￿￿V SD\ HTXLW\ LV DOPRVW
V\QRQ\PRXV ZLWK WKH SXEOLF VHFWRU￿ DQG LV VRRQ WR FRYHU WKH SULYDWH VHFWRUV RI &DQDGD￿V WZR
ODUJHVW SURYLQFLDO ODERXU PDUNHWV￿ (YDOXDWLRQ RI WKLV oXUU\ RI OHJLVODWLYH DFWLYLW\ UHTXLUHV
FDUHIXO GRFXPHQWDWLRQ RI WKH ZDJHV LQ IHPDOH MREV EHIRUH WKHVH ODZV WRRN HmHFW￿ (VWLPDWHV
RI WKH ZDJH SHQDOW\ LQ IHPDOH MREV IURP WKLV SHULRG SURYLGH￿ E\ VRPH PHDVXUHV￿ DQ XSSHU
ERXQG RQ WKH SRWHQWLDO EHQHnWV RI WKHVH LQLWLDWLYHV￿ 7KHUHIRUH￿ WKH DQDO\VLV ZH RmHU LQ WKLV
SDSHU FDQ VHUYH DV D EDVHOLQH IRU IXWXUH ZRUN LQ WKH DUHD￿
2XU LQYHVWLJDWLRQ XQFRYHUV VRPH VXUSULVLQJ GLmHUHQFHV LQ WKH &DQDGLDQ FDVH￿ 0RVW RI
RXU HVWLPDWHV RI WKH ZDJH SHQDOWLHV IRU IHPDOH MREV DUH VPDOOHU WKDQ FRUUHVSRQGLQJ HVWLPDWHV
IRU WKH 8QLWHG 6WDWHV￿ 0RVW LPSRUWDQWO\￿ WKH HVWLPDWHV RI WKH SHQDOW\ IRU &DQDGLDQ ZRPHQ
DUH FRQVLVWHQWO\ VPDOO DQG JHQHUDOO\ QRW VLJQLnFDQWO\ GLmHUHQW IURP ]HUR￿
:H EHJLQ LQ 6HFWLRQ ￿ VXUYH\LQJ WKH OHJLVODWLYH HQYLURQPHQW LQ &DQDGD DW WKH WLPH RI
WKH DQDO\VLV￿ 7KH GHVFULSWLRQ RI WKH GDWD DQG LWV VDOLHQW IHDWXUHV DUH SUHVHQWHG LQ 6HFWLRQ ￿￿
6HFWLRQ ￿ RXWOLQHV RXU HFRQRPHWULF VWUDWHJ\ IRU HVWLPDWLQJ WKH FRUUHODWLRQ RI RFFXSDWLRQDO
JHQGHU FRPSRVLWLRQ DQG ZDJHV LQ WKH SUHVHQFH RI JURXSHG GDWD￿ 7KH UHVXOWV DUH SUHVHQWHG
LQ 6HFWLRQ ￿￿ ,Q 6HFWLRQ ￿ ZH H[DPLQH WKH UHODWLRQVKLS EHWZHHQ WKH ?ZDJH SHQDOWLHV￿ LQ
IHPDOH MREV DQG WKH JHQGHU ZDJH JDS￿ :H FRQFOXGH LQ 6HFWLRQ ￿￿
￿￿ 7KH /HJLVODWLYH (QYLURQPHQW
7KH REMHFWLYH RI SD\ HTXLW\ OHJLVODWLRQ LV WR HOLPLQDWH WKH HmHFW RI RFFXSDWLRQDO JHQGHU
VHJUHJDWLRQ RQ ZDJHV￿ (PSLULFDOO\￿ WKLV PHDQV WKH HOLPLQDWLRQ RI DQ\ V\VWHPDWLF UHODWLRQ￿
VKLS EHWZHHQ ZDJHV DQG WKH IHPDOHQHVV RI HPSOR\PHQW￿ QHW RI GLmHUHQFHV LQ ?DOORZDEOH￿
SURGXFWLYLW\ UHODWHG FKDUDFWHULVWLFV DFURVV LQGLYLGXDOV LQ GLmHUHQW RFFXSDWLRQV￿￿ 7KLV UHOD￿
￿6RPH VWXGLHV￿ VXFK DV %ODX DQG %HOOHU ￿￿￿￿￿￿￿ LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ WKH IHPDOH￿
QHVV RI RFFXSDWLRQV DQG ZDJHV XVLQJ GXPP\ YDULDEOHV IRU PDOH GRPLQDWHG RFFXSDWLRQV DQG PL[HG
￿WLRQVKLS LV WKH SULPDU\ IRFXV RI WKH VWXG\￿ :KLOH D FRPSUHKHQVLYH VXPPDU\ RI SD\ HTXLW\
LQ &DQDGD LV EH\RQG WKH VFRSH RI WKLV SDSHU￿ LW LV QHFHVVDU\ WR FRQVLGHU WKH SD\ HTXLW\
SROLFLHV LQ HmHFW LQ &DQDGD DW WKH WLPH RI RXU DQDO\VLV ￿￿￿￿￿ DQG ￿￿￿￿￿￿ 7KHVH SROLFLHV
KDYH REYLRXV LPSOLFDWLRQV IRU WKH LQWHUSUHWDWLRQ RI ZDJH OHYHOV WKDW ZH REVHUYH LQ IHPDOH
MREV￿
&DQDGD KDV EHHQ FDOOHG D ZRUOG OHDGHU LQ FRPSDUDEOH ZRUWK ￿H￿J￿￿ :HLQHU DQG *XQGHUVRQ
￿￿￿￿￿￿￿￿￿ 7KDW VDLG￿ LQ RXU SHULRG RI LQWHUHVW PDQ\ SURYLQFLDO SD\ HTXLW\ LQLWLDWLYHV ZHUH
TXLWH UHFHQW￿ DQG VKRXOG KDYH KDG OLPLWHG HmHFWV LQ WKH ODERXU PDUNHW￿ 7ZR RI WKH ORQJHU
VWDQGLQJ SROLFLHV LQ SODFH LQ WKH ODWH ￿￿￿￿V ZHUH LQ 4XHEHF DQG LQ WKH IHGHUDO MXULVGLFWLRQ￿
7KH FRQFHSW RI SD\ HTXLW\ ZDV LQWURGXFHG WR WKH KXPDQ ULJKWV FRGHV RI WKHVH MXULVGLFWLRQV
LQ ￿￿￿￿ DQG ￿￿￿￿￿ UHVSHFWLYHO\￿ %RWK RI WKHVH SD\ HTXLW\ LQLWLDWLYHV ZHUH FRPSODLQW￿EDVHG￿
8QGHU FRPSODLQW EDVHG OHJLVODWLRQ￿ LQYHVWLJDWLRQ RI ￿DQG SRVVLEOH UHVWLWXWLRQ IRU￿ ORZ ZDJHV
LQ IHPDOH MREV LV RQO\ LQLWLDWHG LI DQ HPSOR\HH FRPSODLQW LV UHJLVWHUHG￿ 7KHUHIRUH￿ WKH
RQXV LV RQ ZRUNHUV￿ 7KH DOWHUQDWLYH LV D SURDFWLYH SURJUDP￿ LQ ZKLFK HPSOR\HUV HUHFW D
SD\ HTXLW\ SODQ WKDW W\SLFDOO\ LQYROYHV ￿￿ WKH LGHQWLnFDWLRQ RI SUHGRPLQDQWO\ IHPDOH DQG
SUHGRPLQDQWO\ PDOH MREV￿ ￿￿ WKH DVVLJQPHQW RI QXPHULFDO VFRUHV WR MREV UHoHFWLQJ WKHLU
OHYHOV RI VNLOO￿ HmRUW￿ UHVSRQVLELOLW\￿ DQG WKH ZRUNLQJ FRQGLWLRQV￿ ￿￿ WKH FRPSDULVRQ RI WKH
QXPHULFDO VFRUHV RI IHPDOH DQG PDOH MREV LQ UHODWLRQ WR VDODU\ UDWHV￿ DQG ￿￿ SD\ DGMXVWPHQWV
IRU CXQGHUYDOXHG￿ IHPDOH MREV￿ +HUH WKH RQXV LV RQ WKH HPSOR\HUV￿
7KH 4XHEHF OHJLVODWLRQ LQ SULQFLSOH FRYHUHG DOO HPSOR\HHV LQ WKH SURYLQFH ZRUNLQJ RXW￿
VLGH WKH IHGHUDO MXULVGLFWLRQ￿ 7KLV VHHPLQJO\ ZLGH￿UDQJLQJ OHJLVODWLRQ ZDV UDUHO\ XVHG￿ KRZ￿
HYHU￿ ZLWK RQO\ ￿￿ FDVHV KHDUG E\ ￿￿￿￿ ￿:HLQHU DQG *XQGHUVRQ ￿￿￿￿￿￿ 7KH IHGHUDO OHJ￿
LVODWLRQ FRYHUV ERWK WKH ￿EURDGHU￿ IHGHUDO SXEOLF VHFWRU DQG IHGHUDOO\ UHJXODWHG LQGXVWULHV
RFFXSDWLRQV￿ <HW RWKHU VWXGLHV ￿.LOOLQJVZRUWK ￿￿￿￿￿ FRPELQH GXPP\ YDULDEOHV ZLWK SHUFHQWDJH
IHPDOH￿ :H IRFXV RQ ?SHUFHQWDJH IHPDOH￿ IRU FRPSDUDELOLW\ ZLWK WKH PRUH UHFHQW VWXGLHV￿
￿*RRG VXPPDULHV RI WKH VWDWH RI &DQDGLDQ OHJLVODWLRQ DURXQG RXU VDPSOH SHULRG FDQ EH IRXQG
LQ 6\PHV ￿￿￿￿￿￿ DQG :HLQHU DQG *XQGHUVRQ ￿￿￿￿￿￿￿ 7KH FXUUHQW OHJLVODWLYH HQYLURQPHQW LV
VXPPDUL]HG LQ &&+ &DQDGLDQ /LPLWHG ￿￿￿￿￿￿￿
￿￿H￿J￿ WUDQVSRUWDWLRQ￿ EDQNLQJ￿￿￿ ,W DOVR DSSHDUV￿ KRZHYHU￿ WR KDYH EHHQ VHOGRP XVHG LQ
WKH SHULRG SUHFHGLQJ RXU \HDUV RI LQWHUHVW￿ %\ ￿￿￿￿ URXJKO\ ￿￿ FDVHV￿ DmHFWLQJ MXVW ￿￿￿￿
ZRUNHUV￿ KDG EHHQ KHDUG XQGHU WKH OHJLVODWLRQ ￿:HLQHU DQG *XQGHUVRQ ￿￿￿￿￿￿￿
3D\ HTXLW\ LQ RWKHU MXULVGLFWLRQV FLUFD WKH ODWH ￿￿￿￿￿V ZDV TXLWH UHFHQW DQG W\SLFDOO\
UHVWULFWHG WR WKH SXEOLF VHFWRU￿ 0DQLWRED SDVVHG WKH nUVW SUR￿DFWLYH SD\ HTXLW\ OHJLVODWLRQ
LQ ￿￿￿￿￿ 7KH nUVW DZDUGV ZHUH WR EH PDGH E\ 6HSWHPEHU ￿￿￿￿￿ ZKLFK LV RQH RI RXU VDPSOH
\HDUV￿ 6LQFH WKH LPSOHPHQWDWLRQ RI WKLV OHJLVODWLRQ SURFHHGHG RQ VFKHGXOH￿ LW LV SRVVLEOH WKDW
LWV LQLWLDO HmHFWV￿ LI DQ\￿ ZLOO EH FDSWXUHG LQ RXU GDWD￿ 7KH QH[W LQLWLDWLYHV ZHUH LQ 2QWDULR
LQ ￿￿￿￿ DQG LQ 1RYD 6FRWLD DQG 3ULQFH (GZDUG ,VODQG LQ ￿￿￿￿￿￿￿ 7KH LPSOHPHQWDWLRQ SODQV
IRU WKLV OHJLVODWLRQ VXJJHVW WKDW WKHLU HmHFWV DUH OLNHO\ RXWVLGH RXU VDPSOH SHULRG￿￿￿
7KHUHIRUH￿ LQ WKH ODWH ￿￿￿￿￿V &DQDGD￿V ODERXU PDUNHW PLJKW EH FRQVLGHUHG ODUJHO\ IUHH RI
DQ\ HmHFWV RI SD\ HTXLW\ SROLFLHV￿ VDYH IRU WKH UDUHO\ XVHG IHGHUDO DQG 4XHEHF ODZV￿ DQG DQ\
LQLWLDO HmHFWV RI 0DQLWRED￿V OHJLVODWLRQ￿￿￿ 2I FRXUVH￿ WKH ￿￿￿￿V KDYH VHHQ PDQ\ LQLWLDWLYHV
VXFK DV WKH LPSOHPHQWDWLRQ RI SUR￿DFWLYH SD\ HTXLW\ LQ WKH SULYDWH VHFWRU LQ 2QWDULR￿ DQG
PRUH UHFHQWO\ LQ 4XHEHF￿￿￿ %\ FKRRVLQJ RXU VDPSOH SHULRG SULRU WR WKLV OHJLVODWLRQ￿ ZH DUH
￿7KHVH DOVR LQFOXGH FURZQ FRUSRUDWLRQV￿
￿6HH 6\PHV ￿￿￿￿￿￿ DQG &LKRQ ￿￿￿￿￿￿ IRU IXUWKHU HYLGHQFH WKDW WKH IHGHUDO DQG 4XHEHF SD\
HTXLW\ OHJLVODWLRQ RI WKLV SHULRG ZDV VHOGRP WHVWHG￿
￿￿1HZIRXQGODQG KDG D QRQ￿OHJLVODWHG SD\ HTXLW\ LQLWLDWLYH DV RI ￿￿￿￿￿
￿￿)RU H[DPSOH￿ WKH nUVW DZDUGV XQGHU WKH 2QWDULR OHJLVODWLRQ ZHUH VFKHGXOHG IRU -DQXDU\ ￿￿
￿￿￿￿￿
￿￿,W LV SRVVLEOH WKDW WKH WKUHDW HmHFW RI WKH 4XHEHF DQG IHGHUDO OHJLVODWLRQ OHG VRPH nUPV LQ WKHVH
MXULVGLFWLRQV WR FKDQJH WKHLU SD\ VWUXFWXUHV￿ :KLOH ZH ODFN WKH GDWD WR H[DPLQH WKH HYROXWLRQ RI
WKH HmHFW RI JHQGHU FRPSRVLWLRQ LQ GLmHUHQW MXULVGLFWLRQV RYHU WKH ￿￿￿￿￿V￿ ZH FDQ H[DPLQH DQ\
SURYLQFLDO KHWHURJHQHLW\ LQ WKDW HmHFW DV RI ￿￿￿￿￿￿￿￿ 2XU DQDO\VLV E\ SURYLQFHV IRU ￿￿￿￿ DQG ￿￿￿￿
FRPELQHG ￿WR JHW ODUJHU VDPSOH VL]HV￿ UHYHDOV WKDW WKH HmHFW RI WKH RFFXSDWLRQDO IHPDOHQHVV UDWH￿
3)(0￿ RQ IHPDOH ZDJHV LV JHQHUDOO\ VPDOO DQG QRW VWDWLVWLFDOO\ VLJQLnFDQW UDQJLQJ IURP ￿￿￿￿￿￿ WR
￿￿￿￿￿ ZLWK VWDQGDUG HUURUV DURXQG ￿￿￿￿￿ 7KH VLJQV RI WKH FRHpFLHQWV DUH QRW REYLRXVO\ UHODWHG WR
WKH H[LVWHQFH RU IRUWKFRPLQJ LPSOHPHQWDWLRQ RI SURYLQFLDO SD\ HTXLW\ OHJLVODWLRQ￿ 1HZIRXQGODQG ￿￿
￿￿￿￿￿￿￿ 1RYD 6FRWLD ￿￿￿￿￿￿￿￿ 1HZ %UXQVZLFN ￿￿￿￿￿￿￿￿￿ 4XHEHF ￿￿￿￿￿￿￿￿￿ 2QWDULR ￿￿￿￿￿￿￿￿￿ 0DQLWRED
￿￿￿￿￿￿￿￿￿ 6DVNDWFKHZDQ ￿￿￿￿￿￿￿ $OEHUWD ￿￿￿￿￿￿￿￿ %ULWLVK &ROXPELD ￿￿￿￿￿￿￿￿
￿￿7KH nUVW SD\ HTXLW\ DZDUGV LQ WKH 2QWDULR SULYDWH VHFWRU ZHUH VFKHGXOHG IRU -DQXDU\ ￿￿ ￿￿￿￿￿
ZKLOH WKH 4XHEHF OHJLVODWLRQ SDVVHG LQ ￿￿￿￿ ZLOO QRW EH LPSOHPHQWHG XQWLO ￿￿￿￿￿
￿DEOH WR LVRODWH LWV WDUJHW￿
￿￿ ’DWD DQG ’HVFULSWLYH (YLGHQFH
7KH GDWD IRU WKLV VWXG\ DUH GUDZQ IURP WKH FURVV￿VHFWLRQDO /DERXU 0DUNHW $FWLYLW\ 6XUYH\
￿/0$6￿ IRU ￿￿￿￿ DQG ￿￿￿￿￿ DQG IURP WKH ORQJLWXGLQDO /0$6 IRU ￿￿￿￿￿￿￿￿ :H LQFOXGH DOO
ZDJH DQG VDODU\ ZRUNHUV EHWZHHQ WKH DJHV RI ￿￿ DQG ￿￿￿ ZKR DUH QRW IXOO￿WLPH VWXGHQWV DQG
DUH HDUQLQJ PRUH WKDQ ￿￿￿￿￿ DQ KRXU￿￿￿ $V H[SODLQHG EHORZ￿ DGGLWLRQDO YDULDEOHV PHDVXULQJ
JHQGHU FRPSRVLWLRQ DUH REWDLQHG IURP &HQVXV GDWD DQG YDULDEOHV PHDVXULQJ RFFXSDWLRQDO
FKDUDFWHULVWLFV DUH FRGHG IURP WKH &&’2￿ 7KH /0$6 LV D UHWURVSHFWLYH VXUYH\ FRYHULQJ
\HDU￿URXQG ODERXU PDUNHW DFWLYLW\￿ 7KH ORQJLWXGLQDO nOHV LQFOXGH LQIRUPDWLRQ RQ DOO MREV
KHOG RYHU D WKUHH \HDU SHULRG￿ 7R PLPLF D SRLQW￿LQ￿WLPH VXUYH\￿ ZH VHOHFW MRE LQIRUPDWLRQ
DV RI WKH WKLUG ZHHN RI 1RYHPEHU￿￿￿ :DJHV DUH REWDLQHG IURP WKH PDLQ MRE DW WKLV WLPH￿
WKH\ DUH WKH DFWXDO KRXUO\ ZDJH IRU ZRUNHUV SDLG E\ WKH KRXU DQG WKH XVXDO KRXUO\ HDUQLQJV
IRU RWKHU ZRUNHUV￿ 7KH UHVXOWLQJ VDPSOH VL]HV IRU WKH ￿￿￿￿ DQG ￿￿￿￿ FURVV￿VHFWLRQ VDPSOHV
DUH JLYHQ LQ WDEOH ￿￿ ZKLFK DOVR SURYLGHV WKH DYHUDJH ZDJH OHYHOV LQ ￿￿￿￿ &DQDGLDQ GROODUV
E\ JHQGHU￿￿￿
:H PHDVXUH WKH IHPDOHQHVV RI RFFXSDWLRQV DV WKH SURSRUWLRQ RI HPSOR\PHQW WKDW LV
IHPDOH LQ WKH FRUUHVSRQGLQJ IRXU￿GLJLW GHWDLOHG RFFXSDWLRQ ￿3)(0￿￿ 7R PLQLPL]H PHD￿
VXUHPHQW HUURU￿ 3)(0 LV FRQVWUXFWHG IURP WKH ￿￿￿￿ &DQDGLDQ FHQVXV ￿WKH UHIHUHQFH \HDU
LV ￿￿￿￿￿￿￿￿ ,Q HDFK FDVH￿ ZH VDPSOH LQGLYLGXDOV ZKR DUH HPSOR\HG LQ WKH UHIHUHQFH ZHHN DQG
￿￿:H H[FOXGH IXOO￿WLPH VWXGHQWV EHFDXVH WKH\ DUH H[FOXGHG XQGHU PRVW OHJLVODWLRQ￿ ZKHQ WKH\
ZRUN LQ FRQQHFWLRQ WR WKHLU VWXGLHV￿ 7KLV H[FOXVLRQ LV DOVR PDGH IRU FRPSDUDELOLW\ ZLWK RWKHU
VWXGLHV ￿0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿
￿￿7KDW SDUWLFXODU FKRLFH RI ZHHN ZDV GLFWDWHG E\ FRPSDUDELOLW\ ZLWKRWKHU VXUYH\V LQ WKH FRQWH[W
RI D ODUJHU UHVHDUFK SURMHFW￿
￿￿7KH /0$6 SURYLGHV VDPSOH ZHLJKWV WKDW DUH XVHG LQ WKH DQDO\VLV￿
￿￿7KH &DQDGLDQ ￿￿￿￿ 62& RFFXSDWLRQDO FRGHV DYDLODEOH LQ WKH /0$6 DUH DOVR DYDLODEOH LQ WKH
￿￿￿￿ FHQVXV￿
￿RWKHUZLVH VDWLVI\ WKH VDPH VHOHFWLRQ FULWHULD DV IRU WKH /0$6￿￿￿ 7KH &DQDGLDQ IRXU￿GLJLW
RFFXSDWLRQ FRGHV￿ FRPSULVLQJ DSSUR[LPDWHO\ ￿￿￿ FDWHJRULHV￿ DUH URXJKO\ RI WKH VDPH RUGHU
RI DJJUHJDWLRQ DV 8￿6￿ WKUHH￿GLJLW FRGHV￿ 7KHUH DUH￿ KRZHYHU￿ VRPH GLmHUHQFHV LQ WKH FRGLQJ
RI RFFXSDWLRQV DFURVV WKH WZR FRXQWULHV WKDW VKRXOG EH FRQVLGHUHG LQ DQ\ DWWHPSW WR FRP￿
SDUH WKH UHVXOWV RI WKLV VWXG\ WR WKRVH LQ WKH 8￿6￿ OLWHUDWXUH￿ ,Q %DNHU DQG )RUWLQ ￿￿￿￿￿E￿
ZH SURYLGH D &DQDGD￿8QLWHG 6WDWHV FRPSDULVRQ RI WKH ZDJH SHQDOW\ LQ IHPDOH MRE￿V XVLQJ
D FURVV￿FRXQWU\ FRQVLVWHQW VHW RI RFFXSDWLRQ FRGHV￿￿￿
:H QRWH WKDW DQ HYDOXDWLRQ RI WKH &DQDGLDQ HYLGHQFH KDV QRW EHHQ SRVVLEOH LQ WKH SDVW
EHFDXVH SXEOLF XVH GDWD VHWV LQFOXGH RFFXSDWLRQ FRGHV DW D PXFK KLJKHU OHYHO RI DJJUHJDWLRQ￿
)RU H[DPSOH￿ %DNHU HW DO￿ ￿￿￿￿￿￿ SURYLGH VRPH HYLGHQFH RI WKH UHODWLRQVKLS RI ZDJHV ZLWK
WKH IHPDOHQHVV RI HPSOR\PHQW LQ &DQDGD DV RI ￿￿￿￿￿ 7KHLU UHVXOWV￿ KRZHYHU￿ DUH IURP
6XUYH\ RI &RQVXPHU )LQDQFH GDWD LQ ZKLFK RFFXSDWLRQ LV DYDLODEOH DW RQO\ WKH ￿￿GLJLW OHYHO
￿L￿H￿￿ ￿￿ FDWHJRULHV￿￿ )XUWKHUPRUH￿ WKH\ GHPRQVWUDWH WKDW HVWLPDWHV RI WKH UHODWLRQVKLS DUH
VHQVLWLYH WR WKH DJJUHJDWLRQ RI WKH RFFXSDWLRQDO FDWHJRULHV￿￿￿ :H ZHUH IRUWXQDWH WR JDLQ
DFFHVV WR YHUVLRQV RI WKH FHQVXV DQG /0$6 nOHV WKDW LQFOXGH WKH PRUH GHWDLOHG RFFXSDWLRQ
FRGHV￿￿￿
7KH /0$6 DOVR SURYLGHV D ULFK DUUD\ RI SHUVRQDO DQG MRE FKDUDFWHULVWLFV ZKLFK ZH
H[SORLW LQ WKH DQDO\VLV￿ %HFDXVH LW LV D MRE￿EDVHG VXUYH\￿ LQ RXU SDQHO DQDO\VLV ZH DUH DEOH
￿￿)RU H[DPSOH￿ ZH H[FOXGH LQGLYLGXDOV IURP WKH <XNRQ DQG 1RUWKZHVW 7HUULWRULHV IURP WKH
&DQDGLDQ FHQVXV VLQFH WKH\ DUH QRW VXUYH\HG LQ WKH /0$6￿
￿￿$Q\ GLmHUHQFHV LQ ?FRPSDUDEOH￿ HVWLPDWHV EHWZHHQ WKHVH SDSHUV DUH GXH WKH XVH RI D GLmHUHQW
VHW RI RFFXSDWLRQ FRGHV￿ )RU H[DPSOH￿ LQ WKH &DQDGD￿8QLWHG 6WDWHV FRPSDULVRQ￿ ZH XVHG ￿￿￿
RFFXSDWLRQ FRGHV IRU ZRPHQ LQ ￿￿￿￿￿ ZKHUHDV KHUH￿ ZH KDYH ￿￿￿ FRGHV￿
￿￿7KH\ FRPSDUH HVWLPDWHV RI WKH FRUUHODWLRQ RI ZDJHV ZLWK WKH JHQGHU FRPSRVLWLRQ RI HPSOR\￿
PHQW LQ 6&) GDWD XVLQJ￿ DOWHUQDWLYHO\￿ ￿￿GLJLW ￿L￿H￿￿ &DQDGLDQ &HQVXV￿ DQG ￿￿GLJLW RFFXSDWLRQDO
FRGHV￿ 7KH FRUUHODWLRQ￿V IRU IHPDOHV DUH ￿￿￿￿￿ ￿￿￿￿￿￿￿ DQG ￿￿￿￿￿ ￿￿￿￿￿￿￿ IURP WKH ￿￿GLJLW DQG
￿￿GLJLW FRGHV UHVSHFWLYHO\ ￿VWDQGDUG HUURUV LQ SDUHQWKHVHV￿￿ 6LPLODU FKDQJHV DUH UHSRUWHG IRU WKH
FRUUHODWLRQV IRU PDOHV￿
￿￿,Q DGGLWLRQ WR GHWDLOHG RFFXSDWLRQ FRGHV￿ RXU &DQDGLDQ GDWD DOVR FRQWDLQ D VLQJOH \HDU DJH
YDULDEOH LQVWHDG RI WKH XVXDO ￿^\HDU FODVVHV DYDLODEOH LQ WKH /0$6￿
￿WR LGHQWLI\ ERWK MRE FKDQJHUV DQG RFFXSDWLRQ VZLWFKHUV￿ 3UHYLRXV SDQHO VWXGLHV RI JHQGHU
FRPSRVLWLRQ DQG ZDJHV ￿0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿ VLPSO\ XVH FKDQJHV LQ RFFXSDWLRQ
WR LGHQWLI\ PRYHUV￿ 7KHUH LV WKH SRVVLELOLW\￿ WKHUHIRUH￿ WKDW PHDVXUHPHQW HUURU LQ WKH
RFFXSDWLRQ YDULDEOH LV GULYLQJ VRPH RI WKH LGHQWLI\LQJ YDULDWLRQ LQ WKH 8￿6￿ GDWD￿
,Q WDEOH ￿ ZH SURYLGH DQ RYHUYLHZ RI WKH JHQGHU FRPSRVLWLRQ RI RFFXSDWLRQV DQG LWV
FRQVHTXHQFHV IRU ZDJHV LQ &DQDGD LQ ￿￿￿￿ DQG ￿￿￿￿￿ $FURVV DOO MREV￿ WKH IHPDOHQHVV
UDWH￿ 3)(0￿ LV DERXW ￿￿ SHUFHQW IRU ZRPHQ￿ ZKLOH IRU PHQ LW LV ￿￿ SHUFHQW￿ $V D SRLQW
RI FRPSDULVRQ￿ ZH DOVR UHSRUW FRUUHVSRQGLQJ VWDWLVWLFV IRU WKH 8QLWHG 6WDWHV￿ 7KHVH DUH
FDOFXODWHG IURP WKH 2XWJRLQJ 5RWDWLRQ *URXS VDPSOHV RI WKH &XUUHQW 3RSXODWLRQ 6XUYH\
￿&36￿25*￿ IRU ￿￿￿￿ DQG ￿￿￿￿￿ XVLQJ VLPLODU VDPSOH H[FOXVLRQV DQG 8￿6￿ ￿￿GLJLW RFFXSDWLRQ
FRGHV￿ 7KH DYHUDJH 3)(0 LQ WKH 8QLWHG 6WDWHV LV YHU\ VLPLODU WR WKH UDWHV REVHUYHG LQ
&DQDGD￿ DV ZHOO DV WR WKH UDWHV UHSRUWHG LQ 0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿ IRU WKHVH \HDUV￿
7KH VWDWLVWLFV DUH DOVR UHSRUWHG IRU ?IHPDOH￿￿ ?PL[HG￿ DQG ?PDOH￿ MREV￿ :RPHQ PDNH
XS DSSUR[LPDWHO\ ￿￿ SHUFHQW RI WKH ZRUNIRUFH￿ WKXV MREV FRPSULVLQJ EHWZHHQ ￿￿￿b￿￿ ￿
￿￿ SHUFHQW DQG ￿￿￿￿￿￿ ￿ ￿￿ SHUFHQW RI ZRPHQ DUH VDLG WR EH PL[HG￿ ,Q ￿￿￿￿￿ WKHVH MREV
UHSUHVHQWHG ￿￿ SHUFHQW RI IHPDOH HPSOR\PHQW LQ &DQDGD DQG ￿￿ SHUFHQW LQ WKH 8QLWHG
6WDWHV￿ 0DQDJHULDO MREV DQG ZRUN LQ IRRG SUHSDUDWLRQ DQG SURFHVVLQJ DUH W\SLFDO PL[HG
MREV￿ 3UHGRPLQDQWO\ IHPDOH MREV DUH GHnQHG DV WKRVH ZLWK D IHPDOHQHVV UDWH RI ￿￿ SHUFHQW
RU KLJKHU￿￿￿ ,Q ￿￿￿￿￿ WKH\ UHSUHVHQWHG ￿￿ SHUFHQW RI IHPDOH HPSOR\PHQW LQ &DQDGD DQG
￿￿ SHUFHQW LQ WKH 8QLWHG 6WDWHV￿ &OHULFDO DQG KHDOWK FDUH ZRUNV DUH W\SLFDO IHPDOH MREV￿
3UHGRPLQDQWO\ PDOH MREV DUH WKRVH ZLWK D IHPDOHQHVV UDWH RI DW PRVW ￿￿ SHUFHQW￿ ,Q ￿￿￿￿￿
WKH\ UHSUHVHQWHG ￿￿￿ SHUFHQW RI IHPDOH HPSOR\PHQW LQ &DQDGD DQG ￿￿￿ LQ WKH 8QLWHG 6WDWHV￿
7UXFN GULYLQJ DQG PHFKDQLFDO UHSDLU DUH W\SLFDO PDOH MREV￿ $JDLQ 3)(0 LV YHU\ VLPLODU
LQ WKH WZR FRXQWULHV LQ WKLV GHFRPSRVLWLRQ￿ 7KH ’XQFDQ LQGH[ LV D FRQYHQLHQW VXPPDU\ RI
WKLV LQIRUPDWLRQ￿ DQG LW FRQnUPV WKH VLPLODULW\ RI RFFXSDWLRQDO JHQGHU FRPSRVLWLRQ LQ WKH
￿￿7KHVH GHnQLWLRQV RI PDOH DQG IHPDOH MREV DUH WKH PRUH UHFHQWO\ XVHG LQ DFWXDO OHJLVODWLRQ￿V￿
LQ WKH 2QWDULR 3D\ (TXLW\ $FW￿￿ IRU H[DPSOH￿
￿WZR FRXQWULHV￿ LW LV HTXDO WR ￿￿ SHUFHQW LQ &DQDGD DQG ￿￿ SHUFHQW LQ WKH 8QLWHG 6WDWHV￿￿￿
:H DOVR UHSRUW DYHUDJH ZDJHV ￿LQ ￿￿￿￿ &DQDGLDQ GROODUV￿ IRU DOO MREV DQG DYHUDJH ZDJHV
E\ MRE W\SH￿ +HUH ZH VHH VRPH LQWHUHVWLQJ &DQDGD￿8￿6￿ GLmHUHQFHV￿ ,Q WKH 8QLWHG 6WDWHV￿
ZRPHQ LQ IHPDOH MREV DUH WKH ORZHVW SDLG RQ DYHUDJH ZKLOH ZRPHQ LQ PL[HG MREV DUH WKH
KLJKHVW SDLG￿ ,Q &DQDGD￿ LW LV WKH ZRPHQ LQ PL[HG MREV ZKR DUH WKH ORZHVW SDLG￿ 1RQH
RI WKH GLmHUHQFHV LQ DYHUDJH ZDJHV DFURVV MRE W\SHV ZRXOG EH VWDWLVWLFDOO\ VLJQLnFDQW JLYHQ
WKH ODUJH VWDQGDUG GHYLDWLRQV￿ EXW WKHVH GHVFULSWLYH VWDWLVWLFV JLYH D oDYRXU RI WKH UHVXOWV
WR FRPH￿ 7KH FRUUHVSRQGLQJ XQDGMXVWHG IHPDOH￿PDOH ZDJH UDWLR LV DOVR UHSRUWHG LQ WKH
ODVW FROXPQ RI WKH WDEOH￿ 7KH UDWLR DYHUDJHV ￿￿ SHUFHQW LQ &DQDGD ￿IRU DOO MREV￿ DQG ￿￿
SHUFHQW LQ WKH 8QLWHG 6WDWHV￿ FRQVLVWHQWO\ KLJKHU LQ &DQDGD￿ DOWKRXJK WKH FURVV￿FRXQWU\
GLmHUHQFH LV QRW VXEVWDQWLDO￿￿￿ 7R DFFRXQW IRU WKH IDFW WKDW PRUH ZRPHQ WKDQ PHQ ZRUN
SDUW￿WLPH￿ ZH FRPSDUHG WKDW UDWLR WR RQH FRPSXWHG ZHLJKWLQJ WKH GDWD E\ KRXUV RI ZRUN￿
7KLV FRUUHFWLRQ DFWXDOO\ UDLVHG WKH IHPDOH￿PDOH ZDJH UDWLR E\ DERXW ￿ SHUFHQWDJH SRLQW LQ
ERWK FRXQWULHV￿￿￿
:H DOVR UHSRUW WKH HVWLPDWHG FRHpFLHQW E o IURP WKH UHJUHVVLRQ￿ OQZL   p￿o3)(0L￿
qL￿ HVWLPDWHG XVLQJ WKH /0$6 DQG &36￿25* VDPSOH ZHLJKWV UHVSHFWLYHO\￿￿￿ ,W LV QRW
VXUSULVLQJ WKDW IRU &DQDGD WKH HVWLPDWH RI o IRU IHPDOHV LV HmHFWLYHO\ ￿￿ DV￿ RQ DYHUDJH￿ WKH
ORZHVW SDLG ZRPHQ DUH LQ PL[HG UDWKHU WKDQ IHPDOH MREV￿ ,Q FRQWUDVW￿ IRU 8￿6￿ ZRPHQ WKH
￿￿7KH ’XQFDQ LQGH[ RI VHJUHJDWLRQ SURYLGHV D PHDVXUH RI WKH FRQFHQWUDWLRQ RI ZRPHQ LQ FHUWDLQ
RFFXSDWLRQV￿ 5HFDOO WKDW WKLV LQGH[ FDQ EH LQWHUSUHWHG DV WKH SURSRUWLRQ RI WKH PDOH RU IHPDOH
HPSOR\HG SRSXODWLRQ WKDW ZRXOG QHHG WR FKDQJH RFFXSDWLRQV WR DFKLHYH DQ HYHQ GLVWULEXWLRQ￿
￿￿0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿ UHSRUW XQDGMXVWHG IHPDOH￿PDOH ZDJH UDWLRV IRU WKH 8￿6￿ RI
￿￿￿￿￿ IRU ￿￿￿￿ DQG ￿￿￿￿￿ IRU ￿￿￿￿￿ 7KHVH UDWLRV DUH KLJKHU WKHQ WKRVH W\SLFDOO\ UHSRUWHG IRU WKH
HDUQLQJV RI IXOO￿WLPH IXOO￿\HDU ZRUNHUV ￿DSSUR[LPDWHO\ ￿￿￿￿ IRU &DQDGD LQ ￿￿￿￿￿￿ 6LPLODUO\￿ ’UROHW
￿￿￿￿￿￿ nQGV D IHPDOH￿PDOH UDWLR RI ￿￿￿￿￿ XVLQJ KRXUO\ ZDJH UDWHV DQG D UDWLR RI ￿￿￿￿￿ XVLQJ WKH
HDUQLQJV RI IXOO￿WLPH IXOO￿\HDU ZRUNHUV LQ ￿￿￿￿￿
￿￿*LYHQ WKH VPDOO HmHFW RI WKH KRXUV ZHLJKWLQJ￿ ZH GLG QRW SXUVXH WKDW VWUDWHJ\ LQ WKH UHJUHVVLRQ
DQDO\VLV￿ EXW XVHG LW LQ WKH GHQVLW\ HVWLPDWLRQ￿
￿￿$V ZH UHSRUW EHORZ￿ WKH HVWLPDWHV ZLWKRXW FRQWURO YDULDEOHV DUH WKH VDPH ZLWK YDULRXV HVWL￿
PDWLRQ VWUDWHJLHV￿ 7KH VWDQGDUG HUURUV DUH WKRVH RI WKH SURSRVHG WZR￿VWHS VWUDWHJ\ WKDW XVHG WKH
VXP RI LQGLYLGXDO OHYHO ZHLJKWV E\ RFFXSDWLRQV DV ZHLJKWV LQ WKH VHFRQG VWHS￿
￿LPSOLHG HODVWLFLW\ DW DQ DYHUDJH SHUFHQWDJH IHPDOH RI ￿￿￿￿ LV ￿￿￿￿￿ db ￿ ￿ ￿￿￿￿ ￿￿￿￿￿￿￿ 7KH
WZR FRXQWULHV VZLWFK SODFHV LQ WKH FRPSDULVRQ IRU PDOHV￿ ,W LV QRZ WKH $PHULFDQ PHQ WKDW
IDFH WKH PXFK VPDOOHU SHQDOW\￿
7KH RFFXSDWLRQV ?GULYLQJ￿ WKH VLPSOH UHJUHVVLRQ FRHpFLHQWV IRU &DQDGLDQ ZRPHQ DQG
PHQ DUH LOOXVWUDWHG LQ nJXUHV ￿ DQG ￿ UHVSHFWLYHO\￿ :H SORW WKH UHJUHVVLRQ OLQH RI DYHUDJH
RFFXSDWLRQDO ORJ ZDJHV RQ WKH IHPDOHQHVV UDWH RI WKH RFFXSDWLRQ￿ 7KH UHODWLYH VL]HV RI WKH
FLUFOHV LQGLFDWH WKH UHODWLYH ZHLJKWV RI WKH RFFXSDWLRQV￿ 7KHVH SLFWXUHV FOHDUO\ VKRZ WKDW
WKH UHJUHVVLRQ OLQH LV HVVHQWLDOO\ oDW IRU ZRPHQ￿ ZKLOH LW LV QHJDWLYHO\ VORSHG IRU PHQ￿ )RU
ZRPHQ￿ D VL]HDEOH QXPEHU RI UHODWLYHO\ KLJKO\ SDLG QXUVHV DQG NLQGHUJDUWHQ DQG HOHPHQWDU\
WHDFKHUV ZRXOG VHHP WR FRPSHQVDWH IRU DQ HTXDO QXPEHU RI UHODWLYHO\ ORZ SDLG ZDLWUHVVHV
DQG FDVKLHUV￿ $PRQJ PHQ￿ WKHUH LV D VL]HDEOH SURSRUWLRQ RI WKH ZRUNIRUFH HPSOR\HG DV
ZDLWHUV DQG FDVKLHUV EXW QRW DV PDQ\ QXUVHV DQG WHDFKHUV￿
,Q nJXUH ￿ ZH SORW ZHLJKWHG NHUQHO UHJUHVVLRQV RI WKH UHODWLRQVKLS EHWZHHQ ZDJHV DQG
IHPDOHQHVV IRU ERWK ZRPHQ DQG PHQ￿￿￿ %RWK OLQHV UHYHDO VRPH QRQ^OLQHDULWLHV￿ LQ SDUWLF￿
XODU D GLS DURXQG WKH ￿￿ SHUFHQW IHPDOHQHVV UDWH￿ WKLV LV DWWULEXWDEOH WR WKH VDOHV FOHUN
RFFXSDWLRQ￿ ZKLFK LV W\SLFDOO\￿ SDLG WKH PLQLPXP ZDJH￿ 0RYLQJ DERYH WKH ￿￿ SHUFHQW UDWH
ZRPHQ￿V ZDJHV DSSHDU WR ULVH￿ RU DW OHDVW QRW IDOO￿ ZKLOH PHQ￿V ZDJHV DSSHDU WR GHFOLQH￿
7KLV nJXUH DOVR EULQJV WR OLJKW DQ LQWHUHVWLQJ DVSHFW RI WKH JHQGHU ZDJH GLmHUHQWLDO￿ LW LV
SUHVHQW DW DOO OHYHOV RI WKH IHPDOHQHVV UDWH￿ DQG LV ODUJHU LQ PDOH MREV￿ ,Q D UHODWLYH VHQVH￿
ZRPHQ DSSHDU WR EH ORZHU SDLG LQ YHU\ PDOH MREV ￿3)(0 ￿￿￿￿￿ WKDQ LQ YHU\ IHPDOH MREV
￿3)(0 !￿￿￿￿￿
’LmHUHQFHV LQ WKH ZDJHV RI ZRPHQ DQG PHQ PD\ UHVXOW IURP GLmHUHQFHV LQ LQGLYLGXDO
FKDUDFWHULVWLFV￿ LQ SDUWLFXODU LQ KXPDQ FDSLWDO YDULDEOHV￿ ,Q WDEOH ￿ ZH UHSRUW WKH DYHUDJH
￿￿.HUQHO UHJUHVVLRQV DUH HDVLO\ XQGHUVWRRG ZLWK UHIHUHQFH WR PRYLQJ DYHUDJHV￿ $URXQG DQ\
IHPDOHQHVV UDWH￿ D PRYLQJ DYHUDJH FRXOG EH FRPSXWHG DV WKH VXP RI DYHUDJH RFFXSDWLRQDO ZDJHV
WLPHV D UHFWDQJXODU ZHLJKLQJ IXQFWLRQ RI D JLYHQ ZLGWK￿ 7KH FRUUHVSRQGLQJ NHUQHO UHJUHVVLRQ ZRXOG
EH FRPSXWHG DV WKH VXP RI DYHUDJH RFFXSDWLRQDO ZDJHV WLPHV D *DXVVLDQ ZHLJKWLQJ IXQFWLRQ￿ FDOOHG
WKH NHUQHO￿ RI JLYHQ EDQGZLGWK￿ +HUH￿ WKH EDQGZLGWK XVHG LV ￿￿￿￿￿
￿￿FKDUDFWHULVWLFV RI WKH &DQDGLDQ VDPSOHV E\ JHQGHU￿ 7KH WDEOH VKRZV WKDW RQ DYHUDJH ZRUN￿
LQJ ZRPHQ DUH PRUH HGXFDWHG WKDQ ZRUNLQJ PHQ￿ $SSUR[LPDWHO\ WKH VDPH SURSRUWLRQ
RI ZRPHQ DQG PHQ KROG D XQLYHUVLW\ GHJUHH￿ ZKLOH D KLJKHU SURSRUWLRQ RI ZRPHQ KROG D
SRVW￿VHFRQGDU\ GHJUHH DQG D ORZHU SURSRUWLRQ DUH GURSRXWV￿ 2Q WKH RWKHU KDQG￿ WKHUH DUH
RWKHU JHQGHU GLmHUHQFHV WKDW ZRUN WR WKH GLVDGYDQWDJH RI ZRPHQ￿ 7KH\ KDYH ORZHU OHYHOV
RI WHQXUH DQG ZRUN LQ VPDOOHU nUPV￿
$QRWKHU GLmHUHQFH EHWZHHQ ZRUNLQJ PHQ DQG ZRPHQ LV WKH SURSRUWLRQ RI ZRUNHUV FRY￿
HUHG E\ FROOHFWLYH EDUJDLQLQJ￿ ,Q RXU VDPSOHV￿ WKH XQLRQ FRYHUDJH UDWH IRU PHQ LV ￿ SRLQWV
KLJKHU WKDQ IRU ZRPHQ￿ ’RLURQ DQG 5LGGHOO ￿￿￿￿￿￿ DUJXH WKDW WKH JHQGHU ZDJH JDS ZRXOG
KDYH LQFUHDVHG E\ ￿ SHUFHQWDJH SRLQWV EHWZHHQ ￿￿￿￿ DQG ￿￿￿￿ LI QRW IRU WKH UHGXFWLRQ
LQ WKH JHQGHU XQLRQL]DWLRQ JDS ZKLFK RFFXUUHG RYHU WKLV SHULRG￿￿￿ $Q LOOXVWUDWLRQ RI WKH
SRWHQWLDO LPSDFW RI XQLRQL]DWLRQ RQ WKH HmHFW RI JHQGHU FRPSRVLWLRQ RQ ZRPHQ￿V ZDJHV LV
VKRZQ LQ nJXUH ￿￿ :H SORW NHUQHO GHQVLW\ HVWLPDWHV￿ ZKLFK FDQ EH XQGHUVWRRG DV VPRRWKHG
KLVWRJUDPV￿ RI ZDJHV E\ MRE W\SH IRU ERWK ZRPHQ DQG PHQ￿￿￿ 7KH XQLRQ FRYHUDJH UDWHV
DPRQJ &DQDGLDQ ZRPHQ LQ ￿￿￿￿ DUH ￿￿ SHUFHQW IRU IHPDOH MREV￿ ￿￿ SHUFHQW IRU PL[HG
MREV￿ DQG ￿￿ SHUFHQW IRU PDOH MREV￿ $V DUJXHG LQ ’L1DUGR￿ )RUWLQ DQG /HPLHX[ ￿￿￿￿￿￿￿
￿￿2XU UDWHV￿ DV ZHOO DV WKRVH RI /HPLHX[ ￿￿￿￿￿￿ DQG 5LGGHOO ￿￿￿￿￿￿￿ DUH KLJKHU WKDQ WKRVH
UHSRUWHG E\ ’RLURQ DQG 5LGGHOO ￿￿￿￿￿￿ IRU ￿￿￿￿ /0$6 ￿￿￿ SHUFHQW IRU PDOHV DQG ￿￿ SHUFHQW IRU
IHPDOHV￿￿ %DVHG RQ WKH /0$6￿ 5LGGHOO ￿￿￿￿￿￿ UHSRUWV ￿S￿ ￿￿￿￿ XQLRQ FRYHUDJH UDWHV RI ￿￿￿￿ ￿￿￿￿￿￿
SHUFHQW IRU PDOHV DQG ￿￿￿￿ ￿￿￿￿￿￿ SHUFHQW IRU IHPDOHV LQ ￿￿￿￿ ￿￿￿￿￿￿￿ /HPLHX[ ￿￿￿￿￿￿ ZKR XVHV
WKH PHUJHG ￿￿￿￿￿￿￿ /0$6 ORQJLWXGLQDO nOHV￿ UHSRUWV ￿S￿ ￿￿￿ XQLRQ FRYHUDJH UDWHV RI ￿￿￿￿ SHUFHQW
IRU PDOHV DQG ￿￿￿￿ SHUFHQW IRU IHPDOHV￿ ,Q DGGLWLRQ WR DQ\ HmHFWV RI WKH GLmHUHQFHV LQ VXUYH\
\HDUV￿ SDUW RI WKH GLmHUHQFH DSSHDUV WR EH GXH WR RXU H[FOXVLRQ RI IXOO￿WLPH VWXGHQWV￿ $GGLQJ
WKHVH LQGLYLGXDOV EDFN LQWR RXU VDPSOH ZH REWDLQ XQLRQL]DWLRQ UDWHV RI ￿￿￿￿ SHUFHQW IRU PDOHV
DQG ￿￿￿￿ SHUFHQW IRU IHPDOHV￿ $GGLWLRQDO GLmHUHQFHV ZLWK ’RLURQ DQG 5LGGHOO PD\ EH GXH WR RXU
H[FOXVLRQ RI ZRUNHUV XQHPSOR\HG LQ WKH ZHHN RI LQWHUHVW ￿WKLUG ZHHN RI 1RYHPEHU￿￿
￿￿:H XVH D EDQGZLGWK RI ￿￿￿￿ DQG D *DXVVLDQ ZHLJKW IXQFWLRQ￿ (DFK REVHUYDWLRQ LV ZHLJKWHG E\
WKH SURGXFW RI WKH VDPSOH ZHLJKW DQG WKH XVXDO KRXUV RI ZRUN SHU ZHHN￿ 7KHVH ?KRXUV^ZHLJKWHG￿
HVWLPDWHV SXW PRUH ZHLJKW RQ ZRUNHUV ZKR VXSSO\ D ODUJH QXPEHU RI KRXUV WR WKH PDUNHW￿ $OVR
DOO GHQVLWLHV SUHVHQWHG KHUH LQWHJUDWH WR RQH DQG WKXV GR QRW UHoHFW WKH UHODWLYH ZHLJKWV RI WKH
W\SHV RI MREV￿
￿￿XQLRQL]DWLRQ OHDGV WR D PRUH FRPSUHVVHG ZDJH VWUXFWXUH￿ &RUUHVSRQGLQJO\￿ WKH GHQVLWLHV
RI ZRPHQ￿V ZDJHV LQ ERWK IHPDOH MREV DQG PDOH MREV DUH PXFK PRUH FRPSUHVVHG WKDQ WKH
FRUUHVSRQGLQJ GHQVLW\ LQ PL[HG MREV￿ WKHVH IRUPHU GHQVLWLHV LQ IDFW VKDUH WKH VDPH PRGH￿
)LJXUH ￿ DOVR VKRZV WKDW D ODUJH SURSRUWLRQ RI ZRPHQ ZRUNLQJ IRU WKH ORZHVW ZDJHV DUH LQ
PL[HG MREV￿￿￿ )LQDOO\￿ ZKDWHYHU WKH MRE W\SH￿ WKH GHQVLWLHV RI ZRPHQ￿V ZDJHV OLH WR WKH OHIW
RI WKH PHQ￿V GHQVLWLHV￿
’LmHUHQFHV LQ WKH RFFXSDWLRQDO FKDUDFWHULVWLFV RI WKH MREV LQ ZKLFK ZRPHQ DQG PHQ ZRUN
KDYH DOVR EHHQ LQYHVWLJDWHG DV D SRWHQWLDO H[SODQDWLRQ RI WKH HmHFW RI JHQGHU FRPSRVLWLRQ
RQ ZDJHV￿ :RPHQ PD\ HDUQ OHVV EHFDXVH WKH\ ZRUN LQ RFFXSDWLRQV ZKLFK UHTXLUH OHVV VNLOOV
DQG DUH WKXV OHVV SURGXFWLYH RU YDOXDEOH WR WKH nUP ￿+RGVRQ DQG (QJODQG ￿￿￿￿￿￿ 0HQ PD\
HDUQ PRUH EHFDXVH WKH\ ZRUN LQ ULVNLHU MREV ￿/HLJK ￿￿￿￿￿￿ WKDW FDUU\ FRPSHQVDWLQJ ZDJH
GLmHUHQWLDOV￿ 7R LQYHVWLJDWH WKLV SRVVLELOLW\ ZH H[DPLQH WKH FRQWULEXWLRQ RI VRPH LPSRU￿
WDQW MRE FKDUDFWHULVWLFV IURP WKH &DQDGLDQ &ODVVLnFDWLRQ DQG ’LFWLRQDU\ RI 2FFXSDWLRQV
￿&&’2￿￿ 7KH &&’2 LV D &DQDGLDQ HTXLYDOHQW RI WKH ’LFWLRQDU\ RI 2FFXSDWLRQV 7LWOHV
￿’27￿ ZKLFK KDV EHHQ XVHG DV D VRXUFH RI RFFXSDWLRQDO FKDUDFWHULVWLFV LQ 8￿6￿ VWXGLHV￿
7KH &&’2 ZDV nUVW GHVLJQHG DV D GHYLFH IRU PDWFKLQJ ZRUNHUV DQG MREV￿ DQG WR SURYLGH
D EDVLV IRU D UHYLVLRQ RI RFFXSDWLRQDO FRGHV IRU WKH ￿￿￿￿ FHQVXV￿ LW KDV EHHQ SHULRGLFDOO\
UHYLVHG VLQFH WKHQ￿￿￿
$V H[SODLQHG LQ PRUH GHWDLO LQ VHFWLRQ ￿￿￿￿ ZH H[WUDFW WKH IROORZLQJ FKDUDFWHULVWLFV
IURP WKH &&’2￿ JHQHUDO HGXFDWLRQDO GHYHORSPHQW ￿*(’￿￿ VSHFLnF YRFDWLRQDO SUHSDUDWLRQ
￿693￿￿ SK\VLFDO GHPDQGV￿ DQG HQYLURQPHQWDO FRQGLWLRQV￿ 8SGDWHG *(’ DQG 693 ZHUH
￿￿7KLV UHVXOWV KLQJHV RQ ZKHWKHU WKH RFFXSDWLRQ ?VDOHV FOHUN￿ LV D PL[HG RU D IHPDOH MRE￿ WKLV
PD\ YDU\ E\ SURYLQFH￿
￿￿(DFK RI PRUH WKDQ VL[ WKRXVDQG RFFXSDWLRQV LV FKDUDFWHUL]HG LQ WHUPV RI ￿￿ WUDLQLQJ WLPHV
WKURXJK JHQHUDO HGXFDWLRQDO GHYHORSPHQW ￿*(’￿ DQG VSHFLnF YRFDWLRQDO SUHSDUDWLRQ ￿693￿￿ ￿￿
SK\VLFDO GHPDQGV ￿￿ SRVVLEOH UHTXLUHPHQWV￿￿ ￿￿ HQYLURQPHQWDO FRQGLWLRQV ￿￿ W\SHV RI SK\VLFDO
VXUURXQGLQJV￿￿ ￿￿ ZRUNHU IXQFWLRQV DV WKH\ UHODWH WR SHRSOH￿ GDWD DQG WKLQJV DW YDULRXV OHYHOV￿
￿￿ HOHYHQ DSWLWXGH IDFWRUV￿ ￿￿ WHQ LQWHUHVW IDFWRUV DQG ￿￿ WZHOYH WHPSHUDPHQW IDFWRUV￿ 6HH WKH
DSSHQGL[ WR WKH JXLGH ￿&DQDGD ￿￿￿￿￿￿￿￿￿￿￿￿ IRU PRUH GHWDLO￿
￿￿DYDLODEOH IURP WKH 6WUDWHJLF 3ROLF\ *URXS DW +XPDQ 5HVRXUFHV ’HYHORSPHQW &DQDGD LQ
PDFKLQH^UHDGDEOH IRUP￿ 7KH RWKHU FKDUDFWHULVWLFV￿ KRZHYHU￿ KDG WR EH W\SHG LQ IURP WKH
YDULRXV PDQXDOV DQG WKHLU XSGDWHV￿￿￿ 7KH MRE FKDUDFWHULVWLFV DUH DYDLODEOH IRU WKH VHYHQ￿
GLJLW RFFXSDWLRQ FRGHV ￿PRUH WKDQ ￿￿￿￿￿ FDWHJRULHV￿ DQG￿ LQ WKH DEVHQFH RI DSSURSULDWH
ZHLJKWV￿ KDYH WR EH DYHUDJHG RYHU WKH IRXU￿GLJLW FDWHJRULHV￿￿￿ $Q DQDO\VLV RI WKH &&’2
ZRUNHU￿WUDLWV SHUIRUPHG E\ +XQWHU DQG 0DQOH\ ￿￿￿￿￿￿ FRQFOXGHG WKDW￿ ZKLOH SUREOHPV RI
UHOLDELOLW\ DQG YDOLGLW\ PLJKW H[LVW￿ LW LV SRVVLEOH WR FRQVWUXFW XVHIXO LQGLFDWRUV XVLQJ WKHVH
GDWD￿ $OWKRXJK DQ\ JHQGHU ELDV RI WKH &&’2 RFFXSDWLRQDO FKDUDFWHULVWLFV KDV \HW WR EH
DVVHVVHG￿ WKHUH DUH OLNHO\ WKH VDPH SUREOHPV DV ZLWK WKH ’27 FRXQWHUSDUWV ￿VHH￿ H￿J￿ 0LOOHU￿
7UHLPDQ￿ &DLQ DQG 5RVV ￿￿￿￿￿￿￿￿
￿￿ (FRQRPHWULF )UDPHZRUN
￿￿￿￿ &URVV￿6HFWLRQ 6WUDWHJLHV
’UDZLQJ IURP WKH GLmHUHQW SHUVSHFWLYHV RI VWDQGDUG KXPDQ FDSLWDO WKHRU\ DQG RI SHU￿
VRQQHO HFRQRPLFV ￿RU KXPDQ UHVRXUFH PDQDJHPHQW￿￿ ZH LQFOXGH ERWK LQGLYLGXDO DQG MRE
FKDUDFWHULVWLFV LQ RXU PRGHO RI ZDJHV￿ 7KH ORJ ZDJHV RI LQGLYLGXDO L DUH VSHFLnHG DV
OQZL   ;Ln ￿ mN c 2&&N ￿￿L￿ ￿￿￿
ZKHUH WKH ;L DUH FKDUDFWHULVWLFV ZKLFK YDU\ E\ LQGLYLGXDO￿ 2&&N DUH RFFXSDWLRQ GXPPLHV
ZKLFK WDNH WKH YDOXH ￿ LI WKH LQGLYLGXDO LV LQ RFFXSDWLRQ N DQG ￿ RWKHUZLVH￿ DQG ￿L LV DQ
￿￿7KH RULJLQDO JXLGH ￿&DQDGD ￿￿￿￿￿￿￿￿￿￿￿￿ KDV EHHQ XSGDWHG WKURXJK VL[ PDQXDOV￿ &DQDGD
￿￿￿￿￿￿￿ &DQDGD ￿￿￿￿￿￿ F￿￿￿￿D￿￿ &DQDGD ￿￿￿￿￿￿￿ &DQDGD ￿￿￿￿￿￿ F￿￿￿￿E￿￿ &DQDGD ￿￿￿￿￿￿￿ &DQDGD
￿￿￿￿￿￿￿ :KLOH +XQWHU DQG 0DQOH\ ￿￿￿￿￿￿ KDYH PDGH D PDFKLQH￿UHDGDEOH YHUVLRQ RI ￿￿ RXW RI ￿￿
&&’2 ZRUNHU￿WUDLW LWHPV DYDLODEOH￿ WKHLU YHUVLRQ UHODWHV WR WKH ￿￿￿￿ 62& DQG GRHV QRW LQFOXGH
HQYLURQPHQWDO FRQGLWLRQV￿
￿￿1RWH WKDW D VLPLODU SURFHGXUH ZDV XVHG LQ 0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿￿
￿￿LQGLYLGXDO VSHFLnF HUURU WHUP￿ 7KH RFFXSDWLRQ ZDJH HmHFWV￿ mN￿ FDSWXUH WKH LPSDFW RI WKH
YDULRXV FKDUDFWHULVWLFV RI RFFXSDWLRQ N RQ LQGLYLGXDO ZDJHV￿ FRQGLWLRQDO RQ WKH LQGLYLGXDO
FKDUDFWHULVWLFV ;L￿ 7KH LQWHUHVW KHUH LV RQH FKDUDFWHULVWLF LQ SDUWLFXODU￿ WKH SHUFHQWDJH RI
HPSOR\PHQW LQ RFFXSDWLRQ N WKDW LV IHPDOH￿ GHQRWHG 3)(0 N￿ 7KHUHIRUH￿ ZH IRFXV RQ WKH
HTXDWLRQ
mN   w ￿ o3)(0N ￿sN￿ ￿￿￿
ZKHUH o LV WKH SDUDPHWHU RI LQWHUHVW DQG ZKHUH sN FDSWXUHV WKH ZDJH HmHFWV RI RFFXSDWLRQ
N￿V FKDUDFWHULVWLFV RWKHU WKDQ 3)(0N￿
$ FRPPRQ DVVXPSWLRQ LQ SUHYLRXV VWXGLHV LV WKDW WKH UHVLGXDO RFFXSDWLRQ HmHFWV￿ sN￿
DUH ?UDQGRP￿ ￿WKDW LV RUWKRJRQDO WR 3)(0N￿￿ ,Q WKLV FDVH HVWLPDWLQJ HTXDWLRQ ￿￿￿ \LHOGV
XQELDVHG HVWLPDWHV RI o￿ 7R LPSOHPHQW WKLV ?WZR￿VWHS￿ DSSURDFK￿ ZH nUVW HVWLPDWH ￿￿￿ E\
ZHLJKWHG OHDVW￿VTXDUHV ￿:/6￿￿ XVLQJ /0$6 VXSSOLHG LQGLYLGXDO OHYHO ZHLJKWV￿ 7KH UHVXOWLQJ
HVWLPDWHV RI WKH RFFXSDWLRQ ZDJH HmHFWV FDQ EH H[SUHVVHG DV
E mN   mN ￿ qN￿ ￿￿￿
ZKHUH qN LV WKH PHDVXUHPHQW HUURU LQ WKH E mN￿ 1H[W ZH HVWLPDWH WKH HTXDWLRQ
E mN   w￿ o3)(0N ￿￿ q N￿s N￿ ￿￿￿
XVLQJ WKH HVWLPDWHV RI WKH RFFXSDWLRQ HmHFWV LQ HTXDWLRQ ￿￿￿ DV GHSHQGHQW YDULDEOH￿ 7KH
DSSURSULDWH HVWLPDWLRQ VWUDWHJ\ IRU ￿￿￿ GHSHQGV RQ ZKLFK HUURU FRPSRQHQW￿ qN RU sN￿G R P ￿
LQDWHV WKH FRPSRVLWH HUURU WHUP￿ 2Q RQH KDQG￿ qN LV OLNHO\ WR EH KHWHURVNHGDVWLF ZKLFK
ZRXOG VXJJHVW D */6 VWUDWHJ\￿ 7KH DSSURSULDWH ZHLJKWV DUH SURSRUWLRQDO WR DQ RFFXSD￿
WLRQ￿V VDPSOH VL]H RU WKH YDULDQFH RI LWV n[HG HmHFW mN￿ 2Q WKH RWKHU KDQG￿ WKHUH LV QR
REYLRXV UHDVRQ ZK\ sN VKRXOG QRW EH KRPRVNHGDVWLF￿ ,I LW GRPLQDWHV￿ 2/6 LV DSSURSULDWH
￿￿IRU WKH VHFRQG VWDJH DQG HDFK RFFXSDWLRQ ZRXOG EH ZHLJKWHG HTXDOO\￿￿￿
,W LV PRUH FRPPRQ LQ WKH OLWHUDWXUH WR REWDLQ DQ HVWLPDWH RI o XVLQJ D ?RQH￿VWHS￿
PHWKRG￿ 6XEVWLWXWLQJ ￿￿￿ LQWR ￿￿￿ ZH REWDLQ
OQZL   w￿ ;Ln ￿ o3)(0N ￿￿ s N￿￿ L￿ ￿ ￿￿￿
(TXDWLRQ ￿￿￿ \LHOGV XQELDVHG HVWLPDWHV RI o LI sN LV RUWKRJRQDO WR 3)(0N DQG ;L￿￿￿ 7KH
HVWLPDWHG VWDQGDUG HUURUV ZRXOG EH ELDVHG￿ KRZHYHU￿ VR WKH WZR￿VWHS SURFHGXUH RI ￿￿￿ DQG
￿￿￿ LV SUHIHUUHG￿ 7KLV LV EHFDXVH WKH FRPSRVLWH HUURU WHUP LV FRUUHODWHG DFURVV LQGLYLGXDOV
ZLWKLQ RFFXSDWLRQV GXH WR sN￿ 7KLV SUREOHP RI XVLQJ JURXSHG GDWD LQ DQ LQGLYLGXDO OHYHO
UHJUHVVLRQ KDV EHHQ GLVFXVVHG H[WHQVLYHO\ E\ 0RXOWRQ ￿￿￿￿￿￿￿
1RZ￿ UHOD[ WKH DVVXPSWLRQ WKDW WKH UHVLGXDO RFFXSDWLRQ HmHFWV￿ sN￿ DUH XQFRUUHODWHG
ZLWK WKH LQGLYLGXDO FKDUDFWHULVWLFV DQG RFFXSDWLRQDO IHPDOHQHVV UDWHV￿ ,Q WKH WZR￿VWHS
SURFHGXUH￿ DQ\ ZDJH UHODWHG RFFXSDWLRQDO FKDUDFWHULVWLFV GR QRW ELDV WKH HVWLPDWH RI n
EHFDXVH ZH LQFOXGH XQUHVWULFWHG RFFXSDWLRQ n[HG HmHFWV LQ WKH nUVW VWDJH￿ 7KH HVWLPDWH RI
o IURP WKH VHFRQG VWDJH￿ KRZHYHU￿ LV VXEMHFW WR D VWDQGDUG RPLWWHG YDULDEOHV ELDV￿ ,Q WKH
RQH￿VWHS SURFHGXUH WKH HVWLPDWHV RI ERWK n DQG o DUH ELDVHG￿ )RU WKH IRUPHU SDUDPHWHU￿ LW
LV RFFXSDWLRQ HmHFWV WKDW DUH QRW OLQHDU LQ 3)(0N DQG FRUUHODWHG ZLWK WKH ;L WKDW FDXVH
WKH SUREOHP￿
6RPH SUHYLRXV VWXGLHV UHSRUW WKDW RQH￿VWHS DQG WZR￿VWHS HVWLPDWLRQ VWUDWHJLHV FDQ OHDG
￿￿7KLV VWUDWHJ\ WKXV WDNHV MREV DV XQLW RI REVHUYDWLRQ UDWKHU WKDQ LQGLYLGXDOV￿ )RU SUREOHPV
ZLWK WKLV W\SH RI DQDO\VLV￿ VHH &KHQJ￿ 2UD]HP￿ 0DWWLOD DQG *UHLJ ￿￿￿￿￿￿￿ $OVR￿ QRWH DQ\ ZHDN￿
QHVVHV RI WKH RFFXSDWLRQ FODVVLnFDWLRQ V\VWHP ZLOO FDUU\ LQWR WKH HVWLPDWLRQ￿ 7KH RFFXSDWLRQ
FODVVLnFDWLRQ V\VWHPV XVHG LQ WKLV VWXG\ DUH PDOH ELDVHG LQ WKDW WKH\ FODVVLI\ EOXH FROODU ZRUNHUV
DW D PRUH GHWDLOHG OHYHO WKDQ ZKLWH￿FROODU ZRUNHUV￿ 0RUH SUHFLVHO\￿ WKHUH DUH ￿￿￿ PDOH RFFX￿
SDWLRQV￿ ￿￿￿ PL[HG RFFXSDWLRQV DQG ￿￿ IHPDOH RFFXSDWLRQV LQ RXU &DQDGLDQ VDPSOH￿ $PHULFDQ
￿￿GLJLW RFFXSDWLRQ FRGHV DUH YXOQHUDEOH WR VLPLODU FULWLFLVP￿
￿￿1RWH WKDW LI sN LV FRUUHODWHG ZLWK WKH ;L ￿DQG WKHUHIRUH A n LV ELDVHG￿ WKH HVWLPDWH RI o ZLOO
VWLOO EH XQELDVHG LI 3)(0N LV RUWKRJRQDO WR ;L￿
￿￿WR GLmHUHQW UHVXOWV￿￿￿ ,W LV XVHIXO￿ WKHUHIRUH￿ WR FRQVLGHU WKH LQVWDQFHV LQ ZKLFK WKH\ HVWLPDWH
WKH VDPH REMHFW￿ $OO HOVH HTXDO￿ WKH WZR SURFHGXUHV VKRXOG OHDG WR VLPLODU HVWLPDWHV XQGHU
WKH DVVXPSWLRQ WKDW sN LV WUXO\ D UDQGRP HmHFW￿ ,I WKH RUWKRUJRQDOLW\ FRQGLWLRQ GRHV QRW
KROG￿ WKHQ HDFK SURFHGXUH OHDGV WR D ELDVHG HVWLPDWH RI o￿ 7KH ELDV VKRXOG EH WKH VDPH￿
KRZHYHU￿ LI L￿ WKHUH DUH QR RWKHU FRQWURO YDULDEOHV LQ WKH UHJUHVVLRQ ￿L￿H￿￿ QR ;L￿￿ RU LL￿ WKH n
LQ WKH nUVW VWDJH RI WKH WZR￿VWHS SURFHGXUH LV WKH VDPH DV WKH n LQ WKH RQH￿VWHS￿ $V QRWHG
DERYH￿ WKH HVWLPDWH RI n IURP WKH WZR￿VWHS SURFHGXUH LV XQELDVHG ZKLOH WKH HVWLPDWH RI n
IURP WKH RQH￿VWHS LV QRW￿ 7KLV VLPSOH GLmHUHQFH LV QRW VXpFLHQW￿ KRZHYHU￿ WR FDXVH WKH ELDV
LQ WKH HVWLPDWHV RI o WR EH GLmHUHQW LQ WKH WZR SURFHGXUHV￿ 7KH DGGLWLRQDO UHTXLUHPHQW LV
WKDW WKH LQGLYLGXDO FKDUDFWHULVWLFV￿ ;L￿ EH FRUUHODWHG ZLWK WKH IHPDOHQHVV UDWH￿ 3)(0N￿, I
LQVWHDG WKH\ DUH RUWKRJRQDO￿ WKHQ WKH ELDV LQ WKH WZR SURFHGXUHV VKRXOG EH VLPLODU￿
7R PDNH WKH DUJXPHQW PRUH FRQFUHWH LW LV XVHIXO WR WKLQN DERXW WKH SRVVLEOH FRPSRQHQWV
RI WKH UHVLGXDO RFFXSDWLRQ HmHFWV￿ sN￿ $V QRWHG DERYH￿ RQH SRVVLELOLW\ LV RPLWWHG MRE
FKDUDFWHULVWLFV WKDW PD\ EH WKH EDVLV RI FRPSHQVDWLQJ ZDJH GLmHUHQWLDOV￿ 7KH HYLGHQFH LQ
0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿ VXJJHVWV WKHUH LV D VLJQLnFDQW ELDV LQ HVWLPDWHV RI WKH HmHFW
RI JHQGHU FRPSRVLWLRQ RQ ZDJHV ZKHQ WKHVH FKDUDFWHULVWLFV DUH RPLWWHG￿ $QRWKHU FDQGLGDWH
LV WKH DYHUDJH FKDUDFWHULVWLFV RI FR￿ZRUNHUV LQ DQ RFFXSDWLRQ￿ 7KHVH FDQ EH PRWLYDWHG E\
KXPDQ FDSLWDO H[WHUQDOLWLHV ￿VHH￿ IRU H[DPSOH￿ $FHPRJOX DQG $QJULVW ￿￿￿￿￿￿ DQG 0RUHWWL
￿￿￿￿￿￿￿￿￿￿
7KLV ODWWHU H[DPSOH LV LQWHUHVWLQJ EHFDXVH LW LV D W\SH RI RPLWWHG YDULDEOH WKDW ZRXOG
OHDG WKH RQH￿VWHS DQG WZR￿VWHS HVWLPDWHV RI o WR GLmHU￿ 2EVHUYDEOH FRPSRQHQWV RI WKHVH
KXPDQ FDSLWDO H[WHUQDOLWLHV DUH MXVW WKH DYHUDJH ;L E\ RFFXSDWLRQ￿ GHQRWHG x ;N￿ 6XSSRVH
WKH ELDV LQ o LV GXH WR WKH FRUUHODWLRQ RI 3)(0N ZLWK WKH RPLWWHG YDULDEOH x ;N￿ 6LQFH x ;N
￿￿)RU H[DPSOH￿ 0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿ ￿S￿￿￿￿￿ UHSRUW WKDW WKH JHQGHU FRPSRVLWLRQ
FRHpFLHQW IRU PDOHV ￿XVLQJ WKHLU H[SDQGHG VSHFLnFDWLRQ￿ LV ￿￿￿￿￿￿￿ IURP D RQH￿VWHS SURFHGXUH￿
DQG ￿￿￿￿￿￿￿ IURP D WZR VWHS SURFHGXUH￿
￿￿,QGLYLGXDOV￿ ZDJHV LQFUHDVLQJ LQ WKH DYHUDJH HGXFDWLRQ LQ WKHLU RFFXSDWLRQ LV DQ H[DPSOH RI
VXFK DQ H[WHUQDOLW\ HmHFW￿
￿￿LV FRUUHODWHG ZLWK ;L E\ FRQVWUXFWLRQ￿ 3)(0 N LV DOVR FRUUHODWHG ZLWK ;L￿ ,Q WKLV FDVH WKH
VWDQGDUG RPLWWHG YDULDEOH ELDV LQ WKH RQH￿VWHS HVWLPDWH RI o LV FRPSRXQGHG E\ WKH ELDV LQ
WKH HVWLPDWH RI n￿ ,Q WKH WZR￿VWHS SURFHGXUH WKH HVWLPDWH RI n LV XQELDVHG￿ DQG WKHUH LV
RQO\ WKH VWDQGDUG RPLWWHG YDULDEOHV ELDV LQ E o￿
2PLWWHG YDULDEOHV VXFK DV MRE FKDUDFWHULVWLFV DQG DYHUDJH LQGLYLGXDO FKDUDFWHULVWLFV E\
RFFXSDWLRQ DUH DW OHDVW SDUWLDOO\ REVHUYDEOH KHUH￿ 7KHUHIRUH￿ ZH FDQ FRQGLWLRQ RQ WKHP
H[SOLFLWO\ LQ DQ DWWHPSW WR DWWHQXDWH WKH ELDV DQG UHFRQFLOH DQ\ GLmHUHQFHV EHWZHHQ WKH
RQH￿VWHS DQG WZR￿VWHS DSSURDFKHV￿ 7R IRUPDOL]H￿ VSHFLI\ sN DV
sN   x ;Np ￿&N￿￿￿N￿ ￿￿￿
ZKHUH &N DUH WKH &&’2 RFFXSDWLRQDO FKDUDFWHULVWLFV￿ DQG ￿N DUH DOO RWKHU XQREVHUYHG ZDJH
HmHFWV RI RFFXSDWLRQ N FKDUDFWHULVWLFV￿ 6XEVWLWXWLQJ LQWR ￿￿￿ ZH REWDLQ
E mN   w ￿ o3)(0N ￿ x ; Np￿&N￿￿￿ ￿ N￿q N￿ ￿ ￿￿￿
IRU WKH WZR￿VWHS DSSURDFK￿ 6XEVWLWXWLQJ LQWR ￿￿￿ ZH REWDLQ
OQZL   w￿ ;Ln ￿ o3)(0N ￿ x ;Np￿&N￿￿￿ ￿ N￿￿ L￿ ￿ ￿￿￿
IRU WKH RQH￿VWHS￿ 1RWH WKDW LQ HLWKHU FDVH ￿HTXDWLRQ ￿￿￿ RU HTXDWLRQ ￿￿￿￿ WKH HVWLPDWH RI o
UHPDLQV SRWHQWLDOO\ ELDVHG LI ￿N LV QRW RUWKRJRQDO WR WKH LQFOXGHG UHJUHVVRUV￿￿￿
:H LQYHVWLJDWH WKHVH K\SRWKHVHV RmHULQJ HVWLPDWHV RI o IURP D YDULHW\ RI SURFHGXUHV￿
)LUVW￿ WR OLQN ZLWK WKH H[WHQVLYH OLWHUDWXUH LQ WKLV DUHD ZH SUHVHQW VLPSOH RQH￿VWHS￿ :/6
HVWLPDWHV RI ￿￿￿￿ 1RWH WKDW WKLV DSSURDFK LV SRWHQWLDOO\ LQDSSURSULDWH LQ DQ\ VFHQDULR￿ DV
HLWKHU RU ERWK RI WKH HVWLPDWHV RI o DQG WKH VWDQGDUG HUURUV DUH ELDVHG￿
￿￿$OVR QRWH WKDW HYHQ LI sN LV RUWKRJRQDO￿ WKHUH DUH SRWHQWLDO HpFLHQF\ JDLQV IURP HVWLPDWLQJ
￿￿￿ LQVWHDG RI ￿￿￿￿
￿￿6HFRQG￿ ZH FRQVLGHU D YDULHW\ RI WZR￿VWHS HVWLPDWRUV WKDW DUH DSSURSULDWH XQGHU WKH
DVVXPSWLRQ WKDW 3)(0 N LV XQFRUUHODWHG ZLWK sN￿ )ROORZLQJ WKH GLVFXVVLRQ RI HTXDWLRQ
￿￿￿ ZH SUHVHQW UHVXOWV IURP WKUHH IHDVLEOH */6 HVWLPDWRUV RI WKH VHFRQG VWDJH￿ 7KH nUVW￿
GHQRWHG */6￿￿ LV 2/6 HVWLPDWLRQ￿ ,Q WKH VHFRQG￿ */6￿￿ ZH XVH WKH :/6 HVWLPDWHV RI WKH
VDPSOLQJ YDULDQFHV RI E mN IURP WKH nUVW VWDJH UHJUHVVLRQV DV ZHLJKWV￿￿￿ )LQDOO\ LQ WKH WKLUG￿
*/6￿￿ WKH VXP RI WKH /0$6 VDPSOH ZHLJKWV ￿E\ RFFXSDWLRQ￿ DUH XVHG DV ZHLJKWV￿
:H DOVR DWWHPSW WR UHFRQFLOH DQ\ GLmHUHQFHV EHWZHHQ WKH RQH￿VWHS DQG WZR VWHS HVWL￿
PDWHV RI o￿ FRPSDULQJ RQH￿VWHS :/6 HVWLPDWHV RI ￿￿￿ ZLWK WZR￿VWHS HVWLPDWHV RI HTXDWLRQ
￿￿￿￿
￿￿￿￿ 3DQHO 6WUDWHJLHV
$QRWKHU LVVXH LQ WKH HVWLPDWLRQ RI o LV WKH SUHVHQFH RI XQREVHUYHG LQGLYLGXDO HmHFWV WKDW DUH
FRUUHODWHG ZLWK 3)(0￿ $ ZD\ WR DGGUHVV WKHVH VRUW RI ELDVHV LV WR XVH ORQJLWXGLQDO GDWD￿
$ ORQJLWXGLQDO DQDO\VLV RI ZDJH FKDQJHV DOORZV XV WR LGHQWLI\ D SHUVRQ￿VSHFLnF FRPSRQHQW￿
XL￿ WKDW GRHV QRW FKDQJH RYHU WLPH￿ LQ WKH HUURU WHUP RI HTXDWLRQ ￿￿￿
OQZLW   ;LWn ￿ mN c 2&&NLW ￿XL ￿￿LW￿ ￿￿￿
ZKHUH W GHQRWHV WKH WLPH SHULRG￿ 8VLQJ WKH WLPH RSHUDWRU c WR GHQRWH FKDQJHV RYHU WLPH￿
ZH ZULWH WKH ZDJH FKDQJHV DV cOQZL  OQZLW￿￿ b OQZLW￿ DQG WKH RFFXSDWLRQDO FKDQJHV DV
c2&&NL  2&&NLW￿￿b2&&NLW￿ DPRQJ RWKHU FKDQJLQJ YDULDEOHV￿￿￿ 7KLV IUDPHZRUN PDNHV
￿￿6LQFH WKH nUVW VWDJH UHJUHVVLRQV DUH HVWLPDWHG E\ ZHLJKWHG OHDVW￿VTXDUHV XVLQJ WKH /0$6
VDPSOH ZHLJKWV￿ IROORZLQJ :RROGULGJH ￿￿￿￿￿￿ LW PLJKW EH SUHIHUDEOH WR XVH :KLWH HVWLPDWHV RI WKH
VDPSOLQJ YDULDQFHV RI WKH E mN DV ZHLJKWV LQ */6￿￿ 1RWH￿ KRZHYHU￿ WKDW PDQ\ RI WKH RFFXSDWLRQ
FHOO VL]HV DUH YHU\ VPDOO VR WKH nQLWH VDPSOH ELDV RI WKH :KLWH HVWLPDWHV FRXOG EH TXLWH VHYHUH￿ :H
KDYH H[SHULPHQWHG ZLWK WKLV SURFHGXUH DQG LQ SUDFWLFH IRXQG WKDW LW \LHOGV UHVXOWV YHU\ VLPLODU WR
WKH */6￿ HVWLPDWHV UHSRUWHG LQ WDEOH ￿ ￿L￿H￿￿ LW ZHLJKWV WKH GLmHUHQW RFFXSDWLRQV IDLUO\ HYHQO\￿￿
￿￿1RWH WKDW WKH c2&&NL DUH GLmHUHQW IURP ]HUR RQO\ IRU RFFXSDWLRQ VZLWFKHUV ZLWK D YDOXH RI
￿￿ IRU WKH ROG RFFXSDWLRQ DQG ￿ IRU WKH QHZ RFFXSDWLRQ￿
￿￿FOHDU WKDW LGHQWLnFDWLRQ UHVWV RQ RFFXSDWLRQ VZLWFKHUV￿￿￿ 7KH ORJ ZDJH FKDQJHV HTXDWLRQ LV
ZULWWHQ DV
cOQZ L  c ; Ln￿m Ncc 2&&NL ￿c ￿ L￿ ￿￿￿￿
7KH SHUVRQ￿VSHFLnF FRPSRQHQW WKDW LV SRWHQWLDOO\ FRUUHODWHG ZLWK XQREVHUYHG DELOLW\ DQG
WDVWHV￿ DQG ZLWK WKH IHPDOHQHVV RI RFFXSDWLRQ￿ GLmHUHQFHV RXW￿ ,Q WKHRU\￿ WKH HVWLPDWHV
RI mN IURP HTXDWLRQ ￿￿￿ FDSWXUH WKH HmHFW RI RFFXSDWLRQDO FKDQJHV RQ FKDQJHV LQ ZDJHV
DQG FDQ EH UHJUHVVHG RQ c3)(0 WR REWDLQ WKH HmHFW RI FKDQJHV LQ IHPDOHQHVV UDWHV RQ
ZDJH FKDQJHV￿ 7KLV VWUDWHJ\ LV RQO\ IHDVLEOH￿ KRZHYHU￿ ZKHQ WKHUH LV D ODUJHU QXPEHU RI
RFFXSDWLRQ VZLWFKHUV WKDQ RFFXSDWLRQV￿￿￿ ,Q DSSOLFDWLRQ￿ VLQFH RXU QXPEHU RI RFFXSDWLRQ
VZLWFKHUV LV VPDOO ZH UHYHUW WR RQH￿VWDJH HVWLPDWLRQ XVLQJ WKH HTXDWLRQ￿
cOQZ L  c ; Ln￿o c 3)(0N ￿c H L￿ ￿￿￿￿
7KH VWDQGDUG HUURUV RQ WKH FRUUHVSRQGLQJ OHYHOV HTXDWLRQV ZLOO KHOS XV EHQFKPDUN FRUUHFW
VWDQGDUGV HUURUV IRU WKH ZDJH FKDQJHV HTXDWLRQ￿
￿￿ 5HVXOWV
￿￿￿￿ &URVV￿6HFWLRQ (VWLPDWHV RI WKH 3)(0 :DJH 3HQDOW\
,Q WDEOH ￿ ZH SUHVHQW YDULRXV RQH￿VWHS DQG WZR VWHS HVWLPDWHV RI WKH UHODWLRQVKLS EHWZHHQ
ZDJHV DQG WKH IHPDOHQHVV RI RFFXSDWLRQV LQ &DQDGD￿ ,Q WKH nUVW URZ RI HDFK SDQHO DUH WKH
￿￿%HFDXVH RXU PHDVXUH RI 3)(0 LV IURP WKH FHQVXV￿ LW GRHV QRW YDU\ EHWZHHQ ￿￿￿￿ DQG ￿￿￿￿ IRU
LQGLYLGXDOV ZKR GR QRW FKDQJH RFFXSDWLRQV￿ c3)(0 LV GLmHUHQW IURP ]HUR RQO\ IRU RFFXSDWLRQ
VZLWFKHUV￿
￿￿:KHQ WKH QXPEHU RI RFFXSDWLRQ VZLWFKHUV LV QRW PXFK ODUJHU WKDQ WKH QXPEHU RI RFFXSDWLRQV￿
LW LV YHU\ OLNHO\ WR nQG RQO\ RQH REVHUYDWLRQ E\ RFFXSDWLRQ OHIW ￿GXPP\ b￿￿ DQG RFFXSDWLRQ
HQWHUHG ￿GXPP\ ￿￿￿ ,Q WKDW FDVH￿ WKH FRUUHVSRQGLQJ RFFXSDWLRQ GXPPLHV DUH FROOLQHDU DQG WKH
PDWUL[ RI RFFXSDWLRQDO FKDQJHV LV VLQJXODU￿
￿￿HVWLPDWHV RI HTXDWLRQV ￿￿￿ DQG ￿￿￿ FRQGLWLRQLQJ RQ ?KXPDQ FDSLWDO￿ YDULDEOHV￿ D TXDUWLF
LQ DJH DQG VL[ HGXFDWLRQ FODVVHV￿ IRU IHPDOHV DQG PDOHV UHVSHFWLYHO\￿￿￿ 8QGHU WKH FRPPRQ
DVVXPSWLRQ WKDW DQ\ UHVLGXDO RFFXSDWLRQ HmHFWV DUH UDQGRP￿ WKH HVWLPDWHV IURP WKH YDULRXV
SURFHGXUHV VKRXOG EH VLPLODU￿ DOWKRXJK WKH VWDQGDUG HUURUV IRU WKH :/6 HVWLPDWHV DUH
SRWHQWLDOO\ ELDVHG￿
)RU IHPDOHV WKHUH LV D IDLUO\ ZLGH UDQJH RI HVWLPDWHV DFURVV WKH GLmHUHQW SURFHGXUHV LQ
￿￿￿￿￿ %RWK WKH :/6 DQG */6￿ HVWLPDWHV VXJJHVW D YHU\ PRGHVW ZDJH SHQDOW\ LQ IHPDOH
MREV￿ 7KH ODWWHU HVWLPDWH LV VWDWLVWLFDOO\ LQVLJQLnFDQW￿ ZKLOH WKH VLJQLnFDQFH RI WKH IRUPHU
LV KDUG WR HYDOXDWH DV WKH VWDQGDUG HUURU HVWLPDWH LV ELDVHG￿ %RWK WKH */6￿ DQG */6￿
SURFHGXUHV VXJJHVW D ODUJHU SHQDOW\￿ 5HODWLYH WR :/6 DQG */6￿￿ WKHVH SURFHGXUHV ZHLJKW
WKH GLmHUHQW RFFXSDWLRQV PRUH HTXDOO\￿ 7KH GLVDJUHHPHQW EHWZHHQ WKH GLmHUHQW SURFHGXUHV
LV PXFK VPDOOHU LQ WKH ￿￿￿￿ GDWD￿ +HUH WKH SHQDOW\ LV FRQVLVWHQWO\ VPDOO DQG PRVWO\
VWDWLVWLFDOO\ LQVLJQLnFDQW￿ 7KH HVWLPDWHV IRU PDOHV LQ HLWKHU \HDU DUH XQLIRUPO\ PXFK ODUJHU
WKDQ WKH FRXQWHUSDUWV IRU IHPDOHV￿ )RU H[DPSOH￿ JLYHQ DQ DYHUDJH 3)(0 RI ￿￿￿￿￿ WKH
WZR￿VWDJH HVWLPDWHV IRU PDOHV￿ ZKLFK DYHUDJH URXJKO\ ￿￿￿￿￿ DFURVV WKH WZR \HDUV￿ LPSO\ DQ
HODVWLFLW\ RI ￿￿￿￿￿￿ ￿￿￿￿￿ db ￿ ￿ ￿￿￿￿ 7KHUH LV OLWWOH FRQVLVWHQW SDWWHUQ WR WKH GLmHUHQFHV LQ
WKH HVWLPDWHV DFURVV WKH SURFHGXUHV￿ H[FHSW WKDW WKH RQH￿VWHS WHQGV WR EH WKH ODUJHVW LQ
DEVROXWH YDOXH￿
,Q WKH VHFRQG URZ RI HDFK SDQHO ZH DGG H[SODQDWRU\ YDULDEOHV LQ DQ DWWHPSW WR UHSOL￿
FDWH WKH FRQGLWLRQV LQ ZKLFK D SD\ HTXLW\ SROLF\ PLJKW EH LPSOHPHQWHG￿ 7KHLU WDUJHW LV
WKH UHODWLRQVKLS EHWZHHQ ZDJHV DQG 3)(0￿ QHW RI GLmHUHQFHV LQ DOORZDEOH SURGXFWLYLW\
UHODWHG FKDUDFWHULVWLFV￿ 7KHUHIRUH￿ ZH DWWHPSW WR FRQWURO IRU V\VWHPDWLF YDULDWLRQ LQ ZDJHV
DFURVV nUPV DQG ZLWK MRE￿LQGLYLGXDO FKDUDFWHULVWLFV ZKLFK DUH OLNHO\ WR EH WROHUDWHG LQ WKH
UHSUHVHQWDWLYH OHJLVODWLRQ￿ -RKQVRQ DQG 6RORQ ￿￿￿￿￿￿ VKRZ WKDW WKLV H[HUFLVH KLJKOLJKWV
￿￿7KH UHWXUQV WR WKHVH KXPDQ FDSLWDO YDULDEOHV DUH UHSRUWHG LQ %DNHU DQG )RUWLQ ￿￿￿￿￿￿ IRU ￿￿￿￿￿
7KH\ VKRZ GUDPDWLF GLmHUHQFHV EHWZHHQ PDOHV DQG IHPDOHV MXVWLI\LQJ WKH VHSDUDWH HVWLPDWLRQ E\
JHQGHU WKDW LV FRPPRQ LQ WKH OLWHUDWXUH￿
￿￿WKH OLPLWDWLRQV RI SD\ HTXLW\ SROLFLHV￿ ,Q SDUWLFXODU￿ PXFK RI WKH FRUUHODWLRQ RI ZDJHV DQG
3)(0 LV DFURVV LQGXVWULHV DQG nUPV￿ DQG WKXV RXWVLGH WKH SXUYLHZ RI PRVW OHJLVODWLRQ￿
7KH DGGLWLRQDO H[SODQDWRU\ YDULDEOHV LQ WKHVH UHJUHVVLRQV DUH SURYLQFH HmHFWV￿ ￿￿ LQGXVWU\
HmHFWV DQG GXPP\ YDULDEOHV IRU PHWURSROLWDQ DUHD￿ HPSOR\PHQW LQ WKH IHGHUDO￿ SURYLQFLDO
RU ORFDO JRYHUQPHQWV￿ XQLRQ FRYHUDJH DQG SDUW￿WLPH VWDWXV￿
7KH PDLQ GLmHUHQFH LQ LQIHUHQFH IRU IHPDOHV LV WKDW WKH RQH￿VWHS HVWLPDWHV LQ HLWKHU
\HDU DUH ODUJHU￿ 0RVW RI WKH WZR￿VWHS HVWLPDWHV FRQWLQXH WR LQGLFDWH D UHODWLYHO\ PRGHVW
SHQDOW\￿ )RU PDOHV ZH REWDLQ PXFK VPDOOHU HVWLPDWHV RI o FRQGLWLRQLQJ RQ WKHVH DGGLWLRQDO
YDULDEOHV￿ DOWKRXJK LQ HDFK \HDU WKH SHQDOW\ LV VWLOO ODUJHU WKDQ WKH HVWLPDWHV IRU IHPDOHV￿
,Q WKH WKLUG URZ￿ ZH LQFOXGH GHPRJUDSKLF YDULDEOHV￿ VRPH RI ZKLFK DUH XQOLNHO\ WR
EH FRQVLGHUHG OHJLWLPDWH EDVHV RI ZDJH YDULDWLRQ LQ SD\ HTXLW\ OHJLVODWLRQ￿ 7KHVH LQFOXGH
WHQXUH￿ nUP VL]H￿ WKH QXPEHUV RI SUHVFKRRO DQG ROGHU FKLOGUHQ UHVSHFWLYHO\ ￿XS WR ￿￿ ￿IRU
￿￿￿￿￿ DQG GXPP\ YDULDEOHV IRU PDULWDO VWDWXV DQG YLVLEOH PLQRULW\ VWDWXV￿ )RU IHPDOHV
WKHUH DUH YHU\ VPDOO HmHFWV RQ WKH LQIHUHQFH￿ :LWK WKH H[FHSWLRQ RI WKH */6￿ HVWLPDWH
IRU ￿￿￿￿￿ WKH WZR￿VWHS SURFHGXUHV FRQWLQXH WR SURGXFH PRGHVW HVWLPDWHV ZKLFK ZH FDQQRW
UHMHFW DUH HTXDO WR ]HUR￿ 7KH RQH￿VWHS SURFHGXUH VWLOO LQGLFDWHV D PXFK ODUJHU SHQDOW\￿
6LPLODUO\ IRU PDOHV WKH DGGLWLRQDO FRQWURO YDULDEOHV KDYH OLWWOH HmHFW RQ WKH SRLQW HVWLPDWHV￿
,Q WKLV FDVH￿ KRZHYHU￿ ZH REVHUYH PXFK OHVV GLVDJUHHPHQW DPRQJ WKH YDULRXV SURFHGXUHV￿
$V GLVFXVVHG LQ 6HFWLRQ ￿￿ WKH GLmHUHQFHV EHWZHHQ WKH RQH￿VWHS DQG WZR￿VWHS HVWLPDWHV
VXJJHVW WKH DVVXPSWLRQ WKDW WKH UHVLGXDO RFFXSDWLRQ HmHFWV￿ sN￿ DUH UDQGRP PD\ EH LQDS￿
SURSULDWH￿ 2I SDUWLFXODU QRWH DUH WKH GLVDJUHHPHQWV EHWZHHQ WKH :/6 DQG */6￿ HVWLPDWHV
IRU IHPDOHV LQ HLWKHU \HDU￿ 7KH\ DUH LPSRUWDQW EHFDXVH WKH WZR HVWLPDWHV OHDG WR YHU\
GLmHUHQW FRQFOXVLRQV UHJDUGLQJ WKH ZDJH SHQDOW\ ZRPHQ IDFH LQ IHPDOH MREV￿ )XUWKHUPRUH￿
WKH ZHLJKWLQJ LV FRPSDUDEOH LQ WKHVH WZR SURFHGXUHV￿ VR DQ DUJXPHQW EDVHG RQ SDUDPHWHU
KHWHURJHQHLW\ DFURVV RFFXSDWLRQV LV XQOLNHO\ WR UHFRQFLOH WKH GLVDJUHHPHQW￿￿￿
￿￿1RWH WKDW LI WKHUH LV SDUDPHWHU KHWHURJHQHLW\ DFURVV RFFXSDWLRQV￿ WKHQ WKH GLmHUHQW WZR￿
￿￿7R FRQVWUXFW D UHFRQFLOLDWLRQ￿ LW LV LPSRUWDQW WR nUVW QRWH WKDW ZKHQ WKHUH DUH QR DGGL￿
WLRQDO FRQWURO YDULDEOHV￿ WKH HVWLPDWHV IURP WKH :/6￿ */6￿ DQG */6￿ SURFHGXUHV DUH WKH
VDPH￿ DQG HTXDO WR WKH UHVXOWV UHSRUWHG LQ WDEOH ￿￿ ,Q OLQH ZLWK WKH GLVFXVVLRQ LQ 6HFWLRQ
￿￿ WKH GLYHUJHQFH HPHUJHV ZLWK WKH DGGLWLRQ RI WKH FRQWURO YDULDEOHV ;L￿￿￿ )ROORZLQJ WKH
DUJXPHQW WKHUH￿ DGGLQJ WKH REVHUYDEOH FRPSRQHQWV RI RPLWWHG RFFXSDWLRQDO FKDUDFWHULVWLFV
VKRXOG KHOS EULQJ WKH HVWLPDWHV LQWR OLQH￿ :H EHJLQ LQ WKH IRXUWK URZ RI HDFK SDQHO DGGLQJ
WKH x ;N DV DGGLWLRQDO UHJUHVVRUV WR WKH RQH￿VWHS DQG VHFRQG VWDJH RI WKH WZR￿VWHS SURFHGXUHV￿
XVLQJ WKH ?,QGLYLGXDO &KDUDFWHULVWLFV￿ VSHFLnFDWLRQ￿ 7KH HmHFW LV UHPDUNDEOH￿ )LUVW￿ IRU
IHPDOHV LQ HLWKHU \HDU WKH HVWLPDWHV IURP WKH GLmHUHQW SURFHGXUHV DUH YHU\ VLPLODU￿ 6HFRQG￿
WKH PDWFK EHWZHHQ WKH :/6 DQG */6￿ HVWLPDWHV ￿WZR HVWLPDWRUV ZLWK FRPSDUDEOH ZHLJKW￿
LQJ VFKHPHV￿ LV DOPRVW H[DFW￿ 7KLUG￿ WKHUH LV DOVR JUHDWHU UHVHPEODQFH DPRQJ WKH GLmHUHQW
HVWLPDWHV IRU PDOHV￿ ZLWK WKH JUHDWHVW DJDLQ EHWZHHQ WKH :/6 DQG */6￿ UHVXOWV￿￿￿
$OWKRXJK D UHFRQFLOLDWLRQ RI WKH GLmHUHQW HVWLPDWHV KDV EHHQ DFKLHYHG￿ LW ZRXOG EH
SUHPDWXUH WR GUDZ DQ\ FRQFOXVLRQV DERXW WKH ZDJH SHQDOW\ LQ IHPDOH MREV￿ :H KDYH \HW
WR FRQVLGHU WKH HmHFW RI RPLWWHG MRE FKDUDFWHULVWLFV￿ &N￿ WKDW SRWHQWLDOO\ ELDV WKH HVWLPDWHV
RI o LQ WDEOH ￿￿ 5HFDOO WKDW WKHVH FKDUDFWHULVWLFV KDYH D VXEVWDQWLDO HmHFW RQ HVWLPDWHV
IURP $PHULFDQ GDWD￿ ,Q WKH nUVW SDQHO RI WDEOH ￿ ZH DGG WKH &&’2 MRE FKDUDFWHULVWLFV WR
WKH ?,QGLYLGXDOV &KDUDFWHULVWLFV￿ VSHFLnFDWLRQ RI WDEOH ￿￿ 7R UHGXFH WKH GLPHQVLRQ RI WKH
H[HUFLVH ZH IRFXV RQ WKH GDWD IURP ￿￿￿￿￿ :H DOVR UHVWULFW RXU DWWHQWLRQ WR WKH :/6 DQG
*/6￿ VWUDWHJLHV￿
VWHS SURFHGXUHV SRWHQWLDOO\ HVWLPDWH GLmHUHQW REMHFWV￿ )RU H[DPSOH￿ */6￿ ￿HTXDOO\ ZHLJKWHG￿
HVWLPDWHV WKH ZDJH SHQDOW\ LQ WKH DYHUDJH RFFXSDWLRQ￿ ZKLOH */6￿ HVWLPDWHV WKH SHQDOW\ IDFHG
E\ WKH DYHUDJH LQGLYLGXDO￿
￿￿1RWH WKDW ZKHQ WKHUH DUH QR DGGLWLRQDO FRQWURO YDULDEOHV WKH ZHLJKWLQJ LQ */6￿ DQG */6￿
LV VLPLODU￿ 7KLV IROORZV IURP WKH IDFW WKDW LQ WKLV FDVH WKH ￿;￿;￿b￿ PDWUL[ IRU FDOFXODWLQJ WKH
YDULDQFHV RI WKH HVWLPDWHG RFFXSDWLRQ HmHFWV LQ WKH nUVW VWDJH LV GLDJRQDO￿ ZLWK HOHPHQWV HTXDO WR
RQH RYHU WKH VXP RI WKH LQGLYLGXDO OHYHO ZHLJKWV E\ RFFXSDWLRQ￿
￿￿5HJUHVVLRQV QRW UHSRUWHG UHYHDO WKDW DGGLQJ WKH x ;N DV DQ DGGLWLRQDO UHJUHVVRU \LHOGV DOPRVW
FRPSOHWH DJUHHPHQW EHWZHHQ WKH :/6 DQG */6￿ HVWLPDWHV LQ WKH ?+XPDQ &DSLWDO￿ DQG ?6HFWRUDO
&RQWUROV￿ VSHFLnFDWLRQV￿
￿￿,Q WKH nUVW URZ ZH DGG FRQWUROV IRU WKH &&’2 WUDLQLQJ WLPH UHTXLUHPHQWV￿ JHQHUDO
HGXFDWLRQDO GHYHORSPHQW ￿*(’￿ DQG VSHFLnF YRFDWLRQDO SUHSDUDWLRQ ￿693￿￿ PHDVXUHG LQ
\HDUV￿ 7KH JHQHUDO HGXFDWLRQDO GHYHORSPHQW FRUUHVSRQGV WR WKH GXUDWLRQ RI IRUPDO VFKRRO￿
LQJ UHTXLUHG WR DWWDLQ DYHUDJH￿ VDWLVIDFWRU\ SHUIRUPDQFH LQ WKH RFFXSDWLRQ￿ 7KH VSHFLnF
YRFDWLRQ SUHSDUDWLRQ LV DQ HVWLPDWH RI WKH WLPH UHTXLUHG WR OHDUQ WKH WHFKQLTXHV DQG VNLOOV
QHHGHG IRU VDWLVIDFWRU\ SHUIRUPDQFH￿ )LUVW QRWH WKDW OLNH WKH x ;N￿ WKH DGGLWLRQ RI WKHVH
UHJUHVVRUV EULQJV JUHDWHU DJUHHPHQW EHWZHHQ WKH :/6 DQG */6￿ HVWLPDWHV￿ DOWKRXJK QRW
WR WKH VDPH GHJUHH￿ 6HFRQG￿ WKH UHVXOWLQJ HVWLPDWHV RI WKH ZDJH SHQDOW\ DUH PXFK VPDOOHU
IRU IHPDOHV￿ DQG PDUJLQDOO\ ODUJHU ￿*/6￿￿ RU XQDmHFWHG ￿:/6￿ IRU PDOHV￿ 0DFSKHUVRQ DQG
+LUVFK ￿￿￿￿￿￿ IRXQG WKHVH VRUWV RI FRQWUROV GHFUHDVHG WKH HVWLPDWHG UHODWLRQVKLS EHWZHHQ
ZDJHV DQG JHQGHU FRPSRVLWLRQ IRU ERWK PDOHV DQG IHPDOHV￿￿￿ ,Q VSHFLnFDWLRQ ￿￿ ZH DGG D
FRQWURO IRU KD]DUGV GHnQHG LQ WHUPV RI WKH &&’2 VL[WK FDWHJRU\ RI HQYLURQPHQWDO FRQGL￿
WLRQV DV VLWXDWLRQV LQ ZKLFK WKH LQGLYLGXDO LV H[SRVHG WR WKH GHnQLWH ULVN RI ERGLO\ LQMXU\￿
7KLV FRQWURO GHFUHDVHV WKH PDJQLWXGH RI WKH 3)(0 FRHpFLHQWV IRU PDOHV￿ 7KH HVWLPDWHV
IRU IHPDOHV DUH QRZ SRVLWLYH￿ EXW LQ HLWKHU URZV ￿ DQG ￿ WKH UHVXOWV DUH QRW VWDWLVWLFDOO\
VLJQLnFDQW￿
,Q WKH VHYHQWK VSHFLnFDWLRQ￿ ZH XVH WKH IROORZLQJ FRQWUROV IRU VWUHQJWK DQG SK\VLFDO
GHPDQGV￿ VHGHQWDU\ ZRUN^PHGLXP ZRUN￿ KHDY\ ZRUN￿ EHQGLQJ￿ YLVXDO VNLOOV DQG PRWRU
FRRUGLQDWLRQ￿￿￿ )LQDOO\￿ LQ VSHFLnFDWLRQ ￿ ZH DGG FRQWUROV IRU RXWVLGH DQG LQVLGH ZRUN￿ FRU￿
UHVSRQGLQJ WR WKH &&’2 ZRUN ORFDWLRQ YDULDEOH ￿(&￿￿￿￿ 2YHUDOO￿ WKHVH DGGLWLRQDO FRQWUROV
OHDG WR DQ HVWLPDWH RI o IRU IHPDOHV ZKLFK LV HVVHQWLDOO\ ￿￿ )RU PDOHV￿ WKH DGGLWLRQDO FRQWUROV
￿￿:H QRWH WKDW WKH HmHFW RI DGGLQJ WKHVH FKDUDFWHULVWLFV LV VLPLODU LQ WKH ￿￿￿￿ GDWD￿ )RU H[DPSOH￿
WKH HVWLPDWHV IRU VSHFLnFDWLRQ ￿ LQ WDEOH ￿ DUH ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ZLWK :/6 DQG ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ZLWK
*/6￿ IRU ZRPHQ￿ DQG ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ZLWK :/6 DQG ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ZLWK */6￿￿ IRU PHQ￿
￿￿)ROORZLQJ D PXOWLIDFWRULDO DQDO\VLV RI WKH RULJLQDO &&’2 FRGHV ZH FRQVWUXFWHG WKH IROORZLQJ
YDULDEOHV￿ 8VLQJ WKH &&’2 FRGHV￿ LQ WKH SK\VLFDO DFWLYLWLHV ￿3$￿ FDWHJRU\￿ VHGHQWDU\ ZRUN￿
PHGLXP ZRUN FRUUHVSRQGV WR 3$￿￿￿ 6￿6￿/￿6￿0￿ KHDY\ ZRUN WR 3$￿￿￿ + DQG 9+￿ EHQGLQJ WR
3$￿￿￿ YLVXDO VNLOOV WR 3$￿￿￿ DQG PRWRU FRRUGLQDWLRQ WR WKH VXP RI 3$￿￿￿￿￿￿￿
￿￿OHDG WR PRGHVW UHGXFWLRQV LQ WKH HVWLPDWHG UHODWLRQVKLS EHWZHHQ ZDJHV DQG RFFXSDWLRQDO
JHQGHU FRPSRVLWLRQ￿
$W WKLV SRLQW LW LV LQWHUHVWLQJ WR FRPSDUH WKH UHVXOWV WR HVWLPDWHV IRU WKH 8QLWHG 6WDWHV
IURP D VLPLODU VSHFLnFDWLRQ￿ ,Q WKHLU ?H[SDQGHG￿ VSHFLnFDWLRQ WKDW LQFOXGHV D YDULHW\ RI MRE
FKDUDFWHULVWLFV DQG LV WKHUHIRUH PRVW FRPSDUDEOH WR RXU VSHFLnFDWLRQ ￿￿ 0DFSKHUVRQ DQG
+LUVFK ￿￿￿￿￿￿ UHSRUW WKDW WKH HVWLPDWHG SHQDOW\ IRU $PHULFDQ IHPDOHV LQ ￿￿￿￿ LV ￿￿￿￿￿￿￿
DQG IRU PDOHV ￿￿￿￿￿￿￿￿ 7KHUHIRUH￿ WKH HYLGHQFH KHUH LV RI D GUDPDWLFDOO\ VPDOOHU SHQDOW\
IRU &DQDGLDQ IHPDOHV DQG D URXJKO\ FRPSDUDEOH SHQDOW\ IRU &DQDGLDQ PDOHV￿
,Q WKH VHFRQG SDQHO RI WDEOH ￿ ZH DGG WKH RFFXSDWLRQDO DYHUDJHV RI WKH LQGLYLGXDO
FKDUDFWHULVWLFV￿ x ;N￿ DV DGGLWLRQDO UHJUHVVRUV￿ 7KH LQFUHPHQWDO FRQWULEXWLRQ IRU IHPDOHV LV
VPDOO￿ 7KH :/6 DQG */6￿ HVWLPDWHV QRZ PDWFK DOPRVW H[DFWO\￿ EXW DUH OLWWOH GLmHUHQW
IURP WKH HVWLPDWHV LQ WKH WRS SDQHO￿ )RU PDOHV WKH */6￿ HVWLPDWHV DUH QRZ VPDOOHU ZKLOH
WKH :/6 HVWLPDWHV DUH HVVHQWLDOO\ XQFKDQJHG￿ $OVR￿ WKH WZR HVWLPDWHV DUH QRZ LQ QHDU
H[DFW DJUHHPHQW￿
7KH LQIHUHQFH￿ WKHUHIRUH￿ LV WKDW DW WKH DJJUHJDWH OHYHO ZRPHQ LQ &DQDGD IDFH DOPRVW
QR ZDJH SHQDOW\ LQ IHPDOH ZRUN￿ &HUWDLQO\ WKH SHQDOW\ LV PXFK VPDOOHU WKDQ WKDW IDFHG E\
ZRPHQ LQ WKH 8QLWHG 6WDWHV￿ )RU PDOHV WKH SHQDOW\ LV PXFK ODUJHU￿ VLJQLnFDQWO\ GLmHUHQW
IURP ]HUR DQG FRPSDUDEOH WR WKDW IDFHG E\ $PHULFDQ PDOHV￿ (VWLPDWHV IRU HLWKHU VH[ DUH
VHQVLWLYH WR PRGHO VSHFLnFDWLRQ￿ 7KH SHQDOW\ IRU IHPDOHV REVHUYHG LQ OHDQHU VSHFLnFDWLRQV
GLVDSSHDUV RQFH ZH FRQWURO IRU WKH MRE FKDUDFWHULVWLFV RI IHPDOH MREV￿ 7KDW VDLG￿ HYHQ LI
WKHVH FKDUDFWHULVWLFV DUH H[FOXGHG￿ WKH SHQDOW\ IRU ZRPHQ UHPDLQV VPDOOHU WKDQ LWV 8￿6￿
FRXQWHUSDUW￿￿￿
,W LV DOVR LPSRUWDQW WR QRWH VRPH OLPLWDWLRQV RI RXU UHVXOWV￿ )LUVW￿ WKH HVWLPDWHV RI o LQ
WDEOH ￿ DUH SRWHQWLDOO\ ELDVHG E\ RPLWWHG RFFXSDWLRQDO FKDUDFWHULVWLFV WKDW DUH FRUUHODWHG
￿￿8VLQJ D VSHFLnFDWLRQ FRPSDUDEOH WR RXU ?,QGLYLGXDO &KDUDFWHULVWLFV￿ VSHFLnFDWLRQ￿ 0DFSKHU￿
VRQ DQG +LUVFK ￿￿￿￿￿￿ UHSRUW DQ HVWLPDWHG SHQDOW\ IRU IHPDOHV RI ￿￿￿￿￿￿￿￿ DQG IRU PDOHV RI ￿￿￿￿￿￿￿
LQ ￿￿￿￿￿
￿￿ZLWK WKH LQFOXGHG UHJUHVVRUV￿ 6HFRQG￿ RXU UHFRQFLOLDWLRQ RI WKH HVWLPDWHV IURP WKH YDULRXV
HVWLPDWLRQ SURFHGXUHV UHOLHV RQ WKH DGGLWLRQ RI WKH x ;N WR WKH UHJUHVVLRQ HTXDWLRQV￿ ’H￿
SHQGLQJ RQ WKH PRGHO DVVXPHG WR XQGHUO\ LQGLYLGXDO RFFXSDWLRQDO FKRLFHV￿ WKH HVWLPDWHG
SDUDPHWHUV RQ WKHVH DYHUDJHV PD\ EH ELDVHG￿￿￿ 6LQFH WKHVH DYHUDJHV DUH￿ LQ WXUQ￿ FRUUHODWHG
ZLWK 3)(0N￿ WKLV PD\ IXUWKHU ELDV WKH HVWLPDWHV RI o￿
￿￿￿￿ +HWHURJHQHLW\ LQ WKH (mHFW RI *HQGHU &RPSRVLWLRQ RQ :DJHV
$Q REMHFWLRQ WR WKH DQDO\VLV WKXV IDU LV WKDW ZH DUH IDLOLQJ WR FDSWXUH DQ\ KHWHURJHQHLW\ LQ
WKH HmHFWV RI JHQGHU FRPSRVLWLRQ RQ ZDJHV DFURVV JURXSV￿ IRU H[DPSOH￿ XQLRQ￿QRQXQLRQ RU
IXOO￿WLPH￿SDUW￿WLPH GLmHUHQFHV￿ )XUWKHUPRUH￿ LW￿V SRVVLEOH WKDW WKH DJJUHJDWH HVWLPDWHV RI
o ZH KDYH SUHVHQWHG KLGH WKHVH VRUWV RI GLmHUHQFHV￿ IRU H[DPSOH￿ LI ZH IRFXV RQ IXOO￿WLPH
ZRUNHUV ZH PD\ UHFRYHU WKH ?H[SHFWHG￿ ODUJHU QHJDWLYH HVWLPDWHV￿
,Q WDEOH ￿ ZH SUHVHQW HVWLPDWHV RI o IRU PDOHV DQG IHPDOHV LQ ￿￿￿￿ E\ GLmHUHQW JURXSLQJV
WR LQYHVWLJDWH WKLV SRVVLELOLW\￿ :H SUHVHQW HVWLPDWHV IURP WKUHH VSHFLnFDWLRQV WR SURYLGH D
IXOO VSHFWUXP RI UHVXOWV￿ 7KH nUVW FROXPQ KDV QR DGGLWLRQDO FRQWURO YDULDEOHV￿ WKH VHFRQG
FROXPQ FRUUHVSRQGV WR WKH ?6HFWRUDO &RQWUROV￿ VSHFLnFDWLRQ RI WDEOH ￿ DQG WKH WKLUG FROXPQ
LV WKH ?,QGLYLGXDO &KDUDFWHULVWLFV￿ VSHFLnFDWLRQ ZLWK WKH DGGLWLRQ RI WKH &&’2￿V *(’ DQG
693 UHTXLUHPHQWV DQG WKH RFFXSDWLRQDO DYHUDJHV RI WKH LQGLYLGXDO FKDUDFWHULVWLFV￿ WKH x ;N
￿L￿H￿￿ FRUUHVSRQGLQJ WR VSHFLnFDWLRQ ￿ RI WDEOH ￿￿￿ :H XVH WKH */6￿ WZR￿VWHS SURFHGXUH
DQG WKH GDWD IRU ￿￿￿￿￿
7KH nUVW SDQHO FRQWDLQV WKH UHVXOWV E\ DJH￿ ,Q WKH ?6HFWRUDO &RQWUROV￿ VSHFLnFDWLRQ WKH
SHQDOW\ LV PRGHVWO\ ODUJHU IRU ZRPHQ RI SULPH ZRUNLQJ DJH￿ 2QFH WKH MRE FKDUDFWHULVWLFV DUH
DGGHG￿ KRZHYHU￿ WKH SHQDOW\ DSSHDUV WR EH IDLUO\ XQLIRUP DFURVV DJH JURXSV￿ )RU PHQ WKHUH
LV HYLGHQFH WKDW WKH SHQDOW\ IDFHG E\ \RXQJ PHQ LV ODUJHU UHJDUGOHVV RI ZKLFK VSHFLnFDWLRQ
￿￿$FHPRJOX DQG $QJULVW ￿￿￿￿￿￿ DQG 0RUHWWL ￿￿￿￿￿￿ SURYLGH D GLVFXVVLRQ RI WKH ELDVHV LQ HVWL￿
PDWLQJ KXPDQ FDSLWDO H[WHUQDOLWLHV￿
￿￿ZH XVH￿
7KH VHFRQG SDQHO FRQWDLQV WKH UHVXOWV E\ HGXFDWLRQ￿ ,Q WKH nUVW WZR VSHFLnFDWLRQV￿
WKH SHQDOW\ IRU IHPDOHV IROORZV D 8 VKDSHG SDWWHUQ￿ DQG LV QRWDEO\ VHYHUH IRU WKRVH ZLWK
D XQLYHUVLW\ GHJUHH￿ 2QFH WKH MRE FKDUDFWHULVWLFV DUH DGGHG￿ KRZHYHU￿ WKH HVWLPDWHV RI
o EHFRPH SRVLWLYH IRU PRVW JURXSV￿ DOWKRXJK VWDWLVWLFDOO\ LQVLJQLnFDQW￿ 2QH H[SODQDWLRQ
RI WKH GUDPDWLF FKDQJH LQ WKH HVWLPDWH IRU XQLYHUVLW\ JUDGXDWHV LQ WKH WKLUG VSHFLnFDWLRQ
ZRXOG EH WKDW ZRPHQ LQ IHPDOH MREV DUH H[WUHPHO\ RYHUTXDOLnHG IRU WKHLU SRVLWLRQV￿ ,QWHU￿
HVWLQJO\ D VLPLODU FKDQJH LQ LQIHUHQFH LV REVHUYHG IRU PDOH XQLYHUVLW\ JUDGXDWHV LQ WKH WKLUG
VSHFLnFDWLRQ￿ $OVR￿ WKH SHQDOW\ DSSHDUV WR GHFOLQH PRQLWRQLFDOO\ ZLWK HGXFDWLRQ IRU PDOHV￿
,Q WKH WKLUG SDQHO ZH LQYHVWLJDWH GLmHUHQFHV E\ XQLRQ VWDWXV￿ )RU IHPDOHV￿ WKHUH DUH
VWURQJ XQLRQ￿QRQ￿XQLRQ GLmHUHQFHV H[FHSW LQ WKH WKLUG VSHFLnFDWLRQ￿ )RU PDOHV XQLRQ
ZRUNHUV IDFH D PXFK VPDOOHU SHQDOW\ WKDQ WKHLU QRQ￿XQLRQ FRXQWHUSDUWV￿ UHJDUGOHVV RI WKH
FRQGLWLRQLQJ YDULDEOHV￿
,Q WKH IRXUWK SDQHO ZH SUHVHQW HVWLPDWHV E\ IXOO￿WLPH VWDWXV￿ +HUH DJDLQ￿ VSHFLnFDWLRQ
SOD\V D UROH LQ WKH UHVXOWV￿ )RU IHPDOHV￿ LW LV LQLWLDOO\ IXOO￿WLPH ZRUNHUV ZKR IDFH WKH ODUJHU
SHQDOW\￿ EXW FRQGLWLRQDO RQ WKH HGXFDWLRQDO UHTXLUHPHQWV RI WKH MREV LW LV WKH SDUW￿WLPH
ZRUNHUV ZKR IDFH WKH ODUJHU SHQDOW\￿ )RU PDOHV￿ DW OHDVW TXDOLWDWLYHO\ WKH VWRU\ LV DJDLQ
PRUH FRQVLVWHQW￿ DV SDUW￿WLPH ZRUNHUV IDFH WKH ODUJHU SHQDOWLHV￿
,Q WKH nIWK SDQHO￿ ZH LQYHVWLJDWH WKH SRWHQWLDO LPSDFW RI DGPLQLVWUDWLYH SD\ V\VWHPV
WKDW LQVSLUHG WKH MRE HYDOXDWLRQ VFKHPHV RI FRPSDUDEOH ZRUWK SURFHGXUHV￿ DQG DUH PRUH
SUHYDOHQW LQ ODUJHU nUPV￿￿￿ :H VSOLW WKH GDWD E\ HVWDEOLVKPHQW VL]H￿ LGHQWLI\LQJ WKRVH ZLWK
OHVV WKDQ ￿￿￿ HPSOR\HHV DQG WKRVH ZLWK DW OHDVW ￿￿￿ HPSOR\HHV￿ 7KH SRLQW HVWLPDWHV IRU
ODUJHU HVWDEOLVKPHQWV DUH JHQHUDOO\ PXFK VPDOOHU WKDQ WKRVH IRU VPDOOHU HVWDEOLVKPHQWV￿ EXW
LW LV RQO\ IRU PDOHV WKDW WKH FKDQJH KDV DQ\ PHDQLQJ￿ )RU ZRPHQ￿ QRQH RI WKH HVWLPDWHV
DUH VWDWLVWLFDOO\ VLJQLnFDQW￿
￿￿*LEEV DQG +HQGULFNV ￿￿￿￿￿￿ UHSRUWV WKDW ￿￿￿ RI ODUJH 8￿6￿ HVWDEOLVKPHQWV XVH VXFK DGPLQLV￿
WUDWLYH SD\ V\VWHPV￿
￿￿)LQDOO\￿ LQ WKH ODVW SDQHO ZH GLVWLQJXLVK EHWZHHQ WKH SXEOLF DQG SULYDWH VHFWRUV￿ 5HFDOO
WKDW LQ WKH ODWH ￿￿￿￿V SD\ HTXLW\ OHJLVODWLRQ ZDV LQ HmHFW RU IRUWKFRPLQJ LQ WKH EURDGHU
SXEOLF VHFWRU RI VRPH SURYLQFHV￿ :KLOH 8￿6￿ GDWDVHWV W\SLFDOO\ LQFOXGH D YDULDEOH FDOOHG
?FODVV RI ZRUNHU￿ WKDW LGHQWLnHV SXEOLF DQG SULYDWH VHFWRU ZRUNHUV￿ D VLPLODU YDULDEOH LV QRW
DYDLODEOH LQ RXU &DQDGLDQ GDWDVHWV￿￿￿ )RU H[DPSOH￿ ZH KDYH QR ZD\ RI NQRZLQJ ZKHWKHU D
WHDFKHU ZRUNV IRU D SXEOLF RU D SULYDWH VFKRRO￿ :H WKHUHIRUH PXVW XVH LQGXVWULDO VHFWRU RI
HPSOR\PHQW ￿VHH WDEOH ￿￿ DV D SUR[\￿ IRFXVLQJ RQ ZRUNHUV LQ SXEOLF DGPLQLVWUDWLRQ￿ PHGLFDO￿
ZHOIDUH DQG HGXFDWLRQDO VHUYLFHV DQG DOO RWKHU VHFWRUV￿￿￿
7KH UHVXOWV DJDLQ GLVSOD\ LPSRUWDQW GLmHUHQFHV DFURVV VSHFLnFDWLRQV￿ 7KH nUVW WZR VSHF￿
LnFDWLRQV UHYHDO D ODUJHU DQG VWDWLVWLFDOO\ VLJQLnFDQW SHQDOW\ IRU ZRPHQ LQ IHPDOH MREV LQ
3XEOLF $GPLQLVWUDWLRQ￿ 2QFH WKH RFFXSDWLRQDO FRQWUROV DUH DGGHG￿ KRZHYHU￿ WKH HVWLPDWH
LV YHU\ FORVH WR ]HUR￿ ,Q ZKDW ZH FDOO WKH ?SXEOLF JRRGV￿ VHFWRUV￿ PHGLFDO￿ ZHOIDUH DQG
HGXFDWLRQDO VHUYLFHV￿ WKH SHQDOW\ WR IHPDOH MREV FOHDUO\ YDQLVKHV HYHQ LQ WKH OHDQHU VSHFLn￿
FDWLRQV￿ 7KHVH HVWLPDWHV OHQG IXUWKHU VXSSRUW WR WKH nQGLQJV LQ %DNHU DQG )RUWLQ ￿￿￿￿￿E￿￿
,Q WKDW SDSHU ZH DUJXH GLmHUHQFHV LQ WKH UHODWLYH SRVLWLRQV RI RFFXSDWLRQV￿ LQ SDUWLFXODU RI
ZRUNHUV LQ ?SXEOLF JRRG￿ VHFWRUV￿ DFFRXQW IRU DQ LPSRUWDQW SDUW RI &DQDGD￿8￿6￿ GLmHUHQFHV
LQ WKH HmHFW RI JHQGHU FRPSRVLWLRQ RQ IHPDOH ZDJHV￿ 5DQNLQJ DYHUDJH IHPDOH RFFXSDWLRQDO
ZDJHV LQ WKH RYHUDOO ￿PHQ DQG ZRPHQ FRPELQHG￿ ZDJH GLVWULEXWLRQ RI HDFK FRXQWU\￿ DQG
SORWWLQJ WKH FRXQWU\ VSHFLnF UDQNV RI GLmHUHQW MREV DJDLQVW HDFK RWKHU￿ UHYHDOV WKDW PDQ\
?SXEOLF JRRGV￿ VHFWRU MREV￿ VXFK DV VHFRQGDU\ WHDFKHUV DQG QXUVLQJ DVVLVWDQWV￿ UDQN KLJKHU
LQ &DQDGD￿￿￿
￿￿7KH YDULDEOH XVHG LQ 5LGGHOO ￿￿￿￿￿￿ IRU ￿￿￿￿ MREV KDV QRW EHHQ FRGHG LQ RXU ODERXU IRUFH
VXUYH\V￿
￿￿7KH SUHFLVH WKUHH￿GLJLW ￿￿￿￿ 6WDQGDUG ,QGXVWULDO &RGHV DUH￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
￿￿￿￿￿￿￿ IRU SXEOLF DGPLQLVWUDWLRQ￿ DQG ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ IRU PHGLFDO￿ ZHOIDUH DQG HGXFD￿
WLRQDO VHUYLFHV￿
￿￿3ULYDWH VHFWRU MREV￿ VXFK DV VDOHV PDQDJHUV￿ UDQN KLJKHU LQ WKH 8QLWHG 6WDWHV￿ 6HH DOVR %DNHU
DQG )RUWLQ ￿￿￿￿￿￿ IRU D GHWDLOHG DQDO\VLV￿
￿￿2QH UHDGLQJ RI WDEOH ￿ LV WKDW WKHUH LV OLWWOH KHWHURJHQHLW\ LQ WKH HVWLPDWHG SHQDOW\ IRU
IHPDOHV RQFH ZH FRQGLWLRQ RQ RFFXSDWLRQDO FKDUDFWHULVWLFV￿ HVSHFLDOO\ HGXFDWLRQDO UHTXLUH￿
PHQWV￿ ,Q DOPRVW HYHU\ VSOLW RI WKH GDWD ZH REWDLQ HVWLPDWHV WKDW DUH YHU\ VPDOO DQG QRW
VWDWLVWLFDOO\ VLJQLnFDQW￿ ,Q FRQWUDVW￿ IRU PDOHV WKHUH LV KHWHURJHQHLW\ DQG \RXQJHU PDOHV￿
WKH OHVV HGXFDWHG￿ WKH QRQ￿XQLRQ￿ WKH SDUW WLPH DQG WKRVH LQ VPDOO nUPV IDFH WKH ODUJHU
SHQDOW\￿
,I WKH OHDQHU VSHFLnFDWLRQV DUH SUHIHUUHG￿ WKHQ LW ZRXOG DSSHDU WKHUH LV KHWHURJHQHLW\
LQ WKH HVWLPDWHV IRU ERWK PDOHV DQG IHPDOHV￿ DQG VRPH RI WKH HVWLPDWHV DUH TXLWH ODUJH￿
)XUWKHUPRUH￿ HYHQ ODUJHU HVWLPDWHV DUH REWDLQHG LI ZH FRPELQH WKH VSOLWV RI WKH GDWD￿ )RU
H[DPSOH￿ LI ZH UHVWULFW RXU DWWHQWLRQ WR WKH VXE￿VDPSOH RI IXOO￿WLPH QRQ￿XQLRQL]HG ZRPHQ
￿￿￿ SHUFHQW RI ZRUNLQJ ZRPHQ￿￿ ZH REWDLQ HVWLPDWHV RI DURXQG ￿￿￿￿￿ ￿ZLWK VWDQGDUG HUURUV
DURXQG ￿￿￿￿￿ LQ WKH nUVW WZR VSHFLnFDWLRQV￿￿￿
,W LV LQWHUHVWLQJ WR QRWH￿ KRZHYHU￿ WKDW LQ RXU ￿￿￿￿ VDPSOH￿ ￿￿ SHUFHQW RI IXOO￿WLPH QRQ￿
XQLRQL]HG ZRPHQ DUH HPSOR\HG LQ DGPLQLVWUDWLYH DQG PDQDJHULDO RFFXSDWLRQV￿ ZKLFK DUH
PL[HG RU PDOH MREV￿ ,Q %DNHU DQG )RUWLQ ￿￿￿￿￿E￿ ZH GHPRQVWUDWH WKDW WKH UHODWLYHO\ KLJKHU
SD\ RI ?PL[HG￿ MREV￿ LQ SDUWLFXODU PDQDJHULDO MREV LQ WKH 8QLWHG 6WDWHV￿ KHOSV DFFRXQW IRU
WKH ODUJHU QHJDWLYH HmHFW RI JHQGHU FRPSRVLWLRQ RQ ZRPHQ￿V ZDJHV DW WKH DJJUHJDWH OHYHO
LQ WKDW FRXQWU\￿ ,Q IDFW￿ ZKHQ ZH H[FOXGH ZRPHQ HPSOR\HG LQ PL[HG RFFXSDWLRQV￿ ZKR
QRPLQDOO\ DUH QRW FRYHUHG E\ SD\ HTXLW\ OHJLVODWLRQ￿ IURP WKH DQDO\VLV￿ WKH ZDJH SHQDOW\
WR IHPDOH MREV LQ WKH 8￿6￿ YDQLVKHV￿ :H REVHUYH D VLPLODU HmHFW KHUH IRU IXOO￿WLPH QRQ￿
XQLRQL]HG IHPDOHV￿ ’HOHWLQJ ZRPHQ LQ PL[HG MREV IURP WKH VDPSOH￿ ZH REWDLQ VWDWLVWLFDOO\
LQVLJQLnFDQW HVWLPDWHV RI o UDQJLQJ IURP ￿￿￿￿￿￿ WR ￿￿￿￿￿￿ ￿ZLWK VWDQGDUG HUURUV DURXQG ￿￿￿￿￿
ZLWK WKH nUVW WZR VSHFLnFDWLRQV￿ 7KHUHIRUH￿ RFFXSDWLRQDO VHJUHJDWLRQ EHWZHHQ PDOH DQG
IHPDOH MREV DV GHOLQHDWHG E\ FRPSDUDEOH ZRUWK OHJLVODWLRQ GRHV QRW DSSHDU WR EH ?GULYLQJ￿
￿￿,Q WKH WKLUG VSHFLnFDWLRQ￿ WKH HVWLPDWH IRU WKH IXOO￿WLPH QRQ￿XQLRQL]HG ZRPHQ IDOOV WR ￿￿￿￿￿￿
￿￿￿￿￿￿￿￿ $V ZLWK WKH HVWLPDWHV IRU RWKHU JURXSV RI ZRPHQ LW LV VPDOO DQG VWDWLVWLFDOO\ LQVLJQLnFDQW￿
￿￿WKH ZDJH SHQDOWLHV IRU IXOO￿WLPH QRQ￿XQLRQL]HG ZRPHQ LQ IHPDOH MREV￿￿￿
$ VLPLODU VWRU\ FDQ DFFRXQW IRU VRPH RI WKH ODUJH HVWLPDWHG SHQDOWLHV IRU IHPDOHV LQ RWKHU
VSOLWV RI WKH GDWD￿ )RU H[DPSOH￿ WKH nUVW WZR VSHFLnFDWLRQV VXJJHVW D ODUJH SHQDOW\ WR IHPDOH
ZRUN LQ SXEOLF DGPLQLVWUDWLRQ￿ +HUH DJDLQ￿ ZRUNHUV LQ PL[HG PDQDJHULDO RFFXSDWLRQV SOD\
DQ LPSRUWDQW UROH￿￿￿ ,I ZH UHPRYH ZRPHQ HPSOR\HG LQ PL[HG RFFXSDWLRQV IURP WKH VDPSOH￿
WKH HVWLPDWHV RI o IURP WKH nUVW WZR VSHFLnFDWLRQV IDOO E\ ￿￿ SHUFHQW￿ UDQJLQJ IURP ￿￿￿￿￿￿
WR ￿￿￿￿￿￿ ￿VWDQGDUG HUURUV DURXQG ￿￿￿￿￿ DQG DUH VPDOOHU WKDQ FRPSDUDEOH HVWLPDWHV IURP
WKH ?RWKHU VHFWRUV￿￿ ZKLFK UDQJH IURP ￿￿￿￿￿￿ WR ￿￿￿￿￿￿ ￿VWDQGDUG HUURUV DURXQG ￿￿￿￿￿￿
7KH HVWLPDWHV LQ WDEOH ￿￿ WKHUHIRUH￿ GR UHYHDO VRPH KHWHURJHQHLW\ LQ WKH HVWLPDWHV DFURVV
GLmHUHQW JURXSV RI ZRPHQ DQG PHQ￿ DQG DFURVV HFRQRPHWULF VSHFLnFDWLRQV￿ &RQVLVWHQW ZLWK
RXU DJJUHJDWH LQIHUHQFH￿ LQ PRVW GHFRPSRVLWLRQV WKH SHQDOW\ IRU PDOHV LV ODUJHU WKDQ IRU
IHPDOHV￿ )RU ZRPHQ￿ LQ D VSHFLnFDWLRQ ZKLFK LQFOXGHV RFFXSDWLRQDO FKDUDFWHULVWLFV￿ WKH
SHQDOW\ LV QHYHU VWDWLVWLFDOO\ VLJQLnFDQW￿ ,Q OHDQHU VSHFLnFDWLRQV￿ ZH nQG HVWLPDWHV RI WKH
HmHFW RI JHQGHU FRPSRVLWLRQ RQ IHPDOH ZDJHV￿ FRPSDUDEOH WR WKH DJJUHJDWH SHQDOW\ LQ WKH
8QLWHG 6WDWHV DPRQJ WKH XQLYHUVLW\ HGXFDWHG￿ DPRQJ QRQ￿XQLRQL]HG IXOO￿WLPH ZRPHQ￿ DQG
DPRQJ ZRPHQ LQ WKH SXEOLF DGPLQLVWUDWLRQ VHFWRU￿ ,Q WKH ODWWHU WZR FDVHV￿ DQ LPSRUWDQW
SDUW RI WKH SHQDOW\ LV DWWULEXWDEOH WR WKH UHODWLYH LPSRUWDQFH DQG WKH UHODWLYHO\ KLJKHU SD\
RI PL[HG RFFXSDWLRQV ZLWKLQ WKHVH JURXSV￿￿￿ 0RUH JHQHUDOO\￿ WKH SHQDOWLHV IRU IHPDOHV DUH
VHQVLWLYH WR WKH LQFOXVLRQ RI RFFXSDWLRQDO FKDUDFWHULVWLFV￿ ZKLOH WKH HVWLPDWHV IRU PDOHV DUH
PRUH UREXVW WR WKH FKRLFH RI VSHFLnFDWLRQ￿
￿￿1RWH WKDW FRPSDUDEOH ZRUWK OHJLVODWLRQ LJQRUHV PL[HG MREV￿
￿￿1LQHWHHQ SHUFHQW RI ZRPHQ LQ SXEOLF DGPLQLVWUDWLRQ DUH HPSOR\HG LQ DGPLQLVWUDWLYH DQG
PDQDJHULDO RFFXSDWLRQV￿
￿￿:KHQ ZH UHPRYH ZRPHQ HPSOR\HG LQ PL[HG RFFXSDWLRQV DPRQJ WKH XQLYHUVLW\ HGXFDWHG￿ WKH
SHQDOW\ UHPDLQV KLJK UDQJLQJ IURP ￿￿￿￿￿￿ WR ￿￿￿￿￿￿ ￿ZLWK VWDQGDUG HUURUV DURXQG ￿￿￿￿￿ LQ WKH nUVW
WZR VSHFLnFDWLRQV￿
￿￿￿￿￿￿ /RQJLWXGLQDO $QDO\VLV RI *HQGHU &RPSRVLWLRQ DQG :DJHV
7R FUHDWH WKH ￿￿￿￿￿￿￿￿￿ /0$6 ORQJLWXGLQDO VXUYH\￿ WKH UHVSRQGHQWV WR WKH ￿￿￿￿ VXUYH\
ZHUH UH￿FRQWDFWHG WR REWDLQ UHWURVSHFWLYH LQIRUPDWLRQ DERXW WKHLU ODERXU PDUNHW DFWLYLWLHV
LQ ￿￿￿￿ DQG ￿￿￿￿￿￿￿ 7R PLPLF D WZR￿SRLQWV LQ WLPH VXUYH\ ZH UHWDLQ LQGLYLGXDOV ZKR
ZHUH ZRUNLQJ DQG ZHUH QRW IXOO￿WLPH VWXGHQWV LQ WKH WKLUG ZHHN RI 1RYHPEHU LQ ERWK
￿￿￿￿ DQG ￿￿￿￿￿ %HFDXVH WKH /0$6 UHFRUGV WKH MREV LQGLYLGXDOV KROG￿ ZH DUH DEOH WR
LGHQWLI\ MRE FKDQJHUV￿ WKH\ FRQVWLWXWH DSSUR[LPDWHO\ ￿￿ SHUFHQW RI WKH ORQJLWXGLQDO VDPSOH￿
$PRQJ WKH MRE FKDQJHUV￿ WKRVH ZKRVH RFFXSDWLRQ FRGHV FKDQJHG FRQVWLWXWH RXU VDPSOH
RI RFFXSDWLRQ VZLWFKHUV￿ WKH\ FRQVWLWXWH DSSUR[LPDWHO\ ￿￿￿ SHUFHQW RI WKH ORQJLWXGLQDO
VDPSOH￿ ,Q FRPSDULVRQ WR 0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿ LQ ZKLFK RFFXSDWLRQ VZLWFKHUV
DUH LGHQWLnHG XVLQJ FKDQJHV LQ RFFXSDWLRQ FRGHV￿ RXU VDPSOH RI RFFXSDWLRQ VZLWFKHUV VKRXOG
EH OHVV SURQH WR PLV￿PHDVXUHPHQW RI RFFXSDWLRQDO FKDQJHV￿￿￿
7KH UDWLRQDOH IRU XVLQJ SDQHO GDWD WR H[DPLQH WKH HmHFW RI JHQGHU FRPSRVLWLRQ RQ ZDJHV
LV WR SXUJH DQ\ ELDV IURP DQ XQREVHUYHG LQGLYLGXDO VSHFLnF FRPSRQHQW ZKLFK LV FRUUHODWHG
ZLWK 3)(0￿ $Q RIW FLWHG H[DPSOH LV WKDW ZRPHQ ZLWK KLJKHU OHYHOV RI XQPHDVXUHG VNLOOV
PD\ VRUW LQWR PDOH DQG PL[HG MREV ￿H￿J￿ ZRPHQ ZLWK KLJK OHDGHUVKLS DELOLWLHV DUH PRUH
OLNHO\ WR EHFRPH PDQDJHUV WKDQ VHFUHWDULHV￿￿￿￿
￿￿)RU H[DPSOH￿ ZH KDYH LQIRUPDWLRQ RQ WKH VWDUWLQJ DQG VWRSSLQJ ZHHNV RI HDFK MRE KHOG E\
LQGLYLGXDOV￿ :H XVH WKH WRWDO KRXUV ZRUNHG DW HDFK MRE LQ HDFK RI WKH WZR \HDUV WR LGHQWLI\ PDMRU
MREV LQ WKH FDVH RI PXOWLSOH MRE KROGHUV￿ ,QGLYLGXDOV ZKR PRYHG RXW RI &DQDGD￿ ZHUH IRXQG WR
KDYH PRYHG LQWR DQ LQVWLWXWLRQDO VHWWLQJ RU ZKR SDVVHG DZD\ ZHUH FRQVLGHUHG WR EH RXW￿RI￿VFRSH￿
7KH /0$6 ORQJLWXGLQDO nOH FRQVLVWV RI UHFRUGV IRU LQGLYLGXDOV UHVSRQGLQJ LQ DOO WKH \HDUV FRYHUHG
E\ WKH VXUYH\￿
￿￿)RU H[DPSOH￿ ZH FDQ FKHFN WKDW RFFXSDWLRQ VZLWFKHUV DOVR H[SHULHQFHG D MRE FKDQJH￿ 0DFSKHU￿
VRQ DQG +LUVFK￿V ￿￿￿￿￿￿ RFFXSDWLRQ VZLWFKHUV DUH DOVR UHVWULFWHG WR WKH VDPSOH RI VXFFHVVIXO
PDWFKHV DFURVV DQQXDO 0DUFK VXSSOHPHQWV RI WKH &36￿
￿￿$PRQJ RXU MRE FKDQJHUV￿ ZH VHH D QXPEHU RI ZRPHQ PRYLQJ IURP RFFXSDWLRQ ￿￿￿￿ ￿VHFUH￿
WDULHV￿ WR ￿￿￿￿ ￿PDQDJHULDO RFFXSDWLRQV￿￿ ,Q RXU VDPSOH RI LQLWLDO MREV￿ ￿￿￿￿ DUH LQ RFFXSDWLRQ
￿￿￿￿ DQG ￿￿￿￿ LQ RFFXSDWLRQ ￿￿￿￿ ZKLOH LQ RXU VDPSOH RI VXEVHTXHQW MREV￿ WKH SHUFHQWDJHV DUH
￿￿￿￿ DQG ￿￿￿￿￿ UHVSHFWLYHO\￿
￿￿1RWH WKDW LQ DSSOLFDWLRQ RQO\ LQGLYLGXDOV ZKR VZLWFK RFFXSDWLRQV FDQ EH XVHG WR LGHQWLI\
WKH SDUDPHWHU RQ 3)(0￿ 7KLV LV EHFDXVH RXU HVWLPDWHV RI 3)(0 DUH WDNHQ IURP ￿￿￿￿
FHQVXV GDWD DQG WKHUHIRUH WKH\ GR QRW YDU\ DFURVV \HDUV IRU LQGLYLGXDOV ZKR UHPDLQ LQ
WKH VDPH ￿￿GLJLW RFFXSDWLRQ￿ 7KH ?UHSUHVHQWDWLYHQHVV￿ RI RFFXSDWLRQ VZLWFKHUV LV WKHUHIRUH
LPSRUWDQW WR FRQVLGHU ZKHQ LQWHUSUHWLQJ WKH IROORZLQJ UHVXOWV￿
,Q WDEOH ￿ ZH SUHVHQW WKH HVWLPDWHV IURP ERWK WKH ￿￿￿￿ OHYHOV DQG WKH SDQHO FKDQJHV
RI ZDJHV￿ IRU ERWK RFFXSDWLRQ VZLWFKHUV DQG IRU WKH ZKROH VDPSOH￿ )RU WKH OHYHOV ZH
SUHVHQW ERWK */6￿ DQG :/6 ￿RQH￿VWHS￿ HVWLPDWHV￿ 7KH ODWWHU DUH￿ VWULFWO\ VSHDNLQJ￿ PRUH
FRPSDUDEOH WR WKH RQH￿VWHS SDQHO HVWLPDWHV￿
)RU IHPDOHV￿ WKH UHVXOWV IURP WKH OHYHOV UHYHDO WKDW WKH RFFXSDWLRQ VZLWFKHUV DUH GLmHUHQW
WKDQ WKH DYHUDJH VDPSOH PHPEHU￿ 7KH HVWLPDWHG HmHFW RI JHQGHU FRPSRVLWLRQ LV PXFK ODUJHU
IRU WKLV JURXS DQG VWDWLVWLFDOO\ VLJQLnFDQW￿ 7KDW VDLG￿ WKH SDQHO HVWLPDWHV DUH PXFK VPDOOHU
DQG D UHPDUNDEOH PDWFK IRU WKH HVWLPDWHV LQ WDEOH ￿￿ $Q\ SHQDOW\ WR IHPDOH ZRUN LV PRGHVW
UHODWLYH WR HVWLPDWHV IURP WKH 8QLWHG 6WDWHV￿ DQG VWDWLVWLFDOO\ LQVLJQLnFDQW￿ 7KLV LV WUXH
ZKHWKHU WKH VDPSOH LV UHVWULFWHG WR WKH RFFXSDWLRQ VZLWFKHUV ￿WRS SDQHO￿ RU H[WHQGHG WR WKH
VDPSOH RI DOO ZRUNHUV WR SURYLGH DGGLWLRQDO FRQWURO IRU VHFXODU ZDJH FKDQJHV ￿ERWWRP SDQHO￿￿
)RU PHQ￿ WKH HYLGHQFH RI GLmHUHQFHV EHWZHHQ WKH RFFXSDWLRQ VZLWFKHUV DQG WKH HQWLUH VDPSOH
RI ZRUNHUV LV QRW DV FOHDU FXW￿ $OVR￿ LQ WKLV FDVH WKH SDQHO HVWLPDWHV DUH ODUJHU WKDQ WKH
HVWLPDWHV IURP WDEOH ￿￿ EXW QRW PXFK GLmHUHQW IURP WKH OHYHO HVWLPDWHV IRU WKH VZLWFKHUV￿
2YHUDOO￿ WKLV DQDO\VLV LV OLPLWHG E\ WKH HYLGHQFH WKDW RFFXSDWLRQ VZLWFKHUV GR QRW DSSHDU WR
EH UHSUHVHQWDWLYH RI WKH VDPSOH￿ :H GR QRW￿ KRZHYHU￿ nQG WKH FOHDU FXW GLmHUHQFHV EHWZHHQ
OHYHO DQG SDQHO HVWLPDWHV UHSRUWHG IRU WKH 8QLWHG 6WDWHV E\ 0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿￿
7KH\ nQG FRQVLVWHQWO\ VPDOOHU HVWLPDWHV RI WKH ZDJH SHQDOW\ XVLQJ SDQHO￿ UDWKHU WKDQ OHYHOV￿
HVWLPDWRUV￿
￿￿￿￿￿￿ $ &RPSDULVRQ WR WKH 5HVXOWV RI 2WKHU &DQDGLDQ 6WXGLHV
+RZ GR WKHVH UHVXOWV FRPSDUH WR WKRVH RI RWKHU &DQDGLDQ VWXGLHV" $V QRWHG DERYH￿ WKH
&DQDGLDQ OLWHUDWXUH LV YHU\ VPDOO￿ %DNHU HW DO￿ ￿￿￿￿￿￿ REWDLQ DQ HVWLPDWH RI o IRU IHPDOHV
RI ￿￿￿￿￿ ￿￿￿￿￿￿￿ LQ ￿￿￿￿ XVLQJ WKH JHQGHU FRPSRVLWLRQ RI ￿￿GLJLW RFFXSDWLRQV￿ 7KLV LV QRW
LQFRQVLVWHQW ZLWK RXU VPDOO HVWLPDWHV IRU IHPDOHV￿ DV WKH\ DOVR VKRZ WKDW WKH HVWLPDWHG
SDUDPHWHU RQ 3)(0 LV PRUH SRVLWLYH ￿OHVV QHJDWLYH￿ DV \RX DJJUHJDWH RFFXSDWLRQV￿ DQG
RXU UHVXOWV DUH EDVHG RQ WKH JHQGHU FRPSRVLWLRQ RI ￿￿GLJLW RFFXSDWLRQV￿
5HLOO\ DQG :LUMDQWR ￿￿￿￿￿￿ UHSRUW PXFK ODUJHU HVWLPDWHV RI D SHQDOW\ WR ?IHPDOH ZRUN￿￿
GHnQHG DW WKH HVWDEOLVKPHQW OHYHO UDWKHU WKDQ WKH RFFXSDWLRQDO OHYHO￿ IRU WKH 0DULWLPH
SURYLQFHV LQ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ IRU IHPDOHV DQG ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ IRU PDOHV￿ ,Q DGGLWLRQ
WR WKH GLmHUHQFH LQ \HDU￿ GLmHUHQFHV LQ VDPSOH DQG WKH GHnQLWLRQ RI 3)(0 FRPSOLFDWH
GLUHFW FRPSDULVRQ RI WKHVH UHVXOWV ZLWK WKH HVWLPDWHV KHUH￿ )LUVW￿ 5HLOO\ DQG :LUMDQWR￿V
UHVXOWV DUH IRU WKUHH SURYLQFHV￿ 6HFRQG￿ WKH\ UHVWULFW WKHLU VDPSOH WR IXOO WLPH ZRUNHUV￿
DQG WKHLU VDPSOH GRHV QRW LQFOXGH WKH JRYHUQPHQWDO DQG nQDQFH VHFWRUV￿ 7KLUG￿ WKH\ XVH
D VPDOOHU ￿DQG GLmHUHQW￿ VHW RI FRQWURO YDULDEOHV￿ )LQDOO\￿ DQG SHUKDSV PRVW LPSRUWDQWO\￿
5HLOO\ DQG :LUMDQWR PHDVXUH 3)(0 DW WKH HVWDEOLVKPHQW￿ UDWKHU WKDQ WKH RFFXSDWLRQDO
OHYHO￿ &RQGLWLRQDO RQ VRPH EURDG RFFXSDWLRQDO FRQWUROV￿ WKHLU GHnQLWLRQ RI D IHPDOH MRE
LV ZRUN LQ D nUP WKDW KDV D KLJK SURSRUWLRQ RI IHPDOHV￿ 2XU GHnQLWLRQ RI D IHPDOH MRE LV
DQ RFFXSDWLRQ WKDW KDV D KLJK SURSRUWLRQ RI IHPDOHV￿ HYHQ LI WKH ZRUN LV FRPSOHWHG DW D
PRVWO\ PDOH nUP￿ 2I FRXUVH￿ WKH WZR GHnQLWLRQV DUH UHODWHG DV PDQ\ ZRPHQ ZKR ZRUN LQ
IHPDOH RFFXSDWLRQV PD\ DOVR ZRUN LQ IHPDOH nUPV￿ $OWHUQDWLYHO\￿ WKH 5HLOO\ DQG :LUMDQWR
VWXG\ VSHDNV WR WKH GHEDWH VXUURXQGLQJ SROLFLHV VXFK DV DpUPDWLYH DFWLRQ DQG HPSOR\PHQW
HTXLW\￿ ZKLOH WKH DQDO\VLV KHUH LV UHODWHG WR WKH GHEDWH RYHU FRPSDUDEOH ZRUWK￿SD\ HTXLW\
SURJUDPV￿
￿￿￿￿ *HQGHU *DS DQG *HQGHU &RPSRVLWLRQ
3D\ HTXLW\￿FRPSDUDEOH ZRUWK OHJLVODWLRQ KDV EHHQ HQDFWHG LQ VRPH MXULVGLFWLRQV LQ DQ
DWWHPSW WR UHGXFH WKH JHQGHU JDS￿ XQGHUVWRRG WR EH PDLQO\ FDXVHG E\ RFFXSDWLRQDO VHJ￿
UHJDWLRQ￿ 7KH VSHFLnF WDUJHW DQG WKH HYDOXDWLRQ RI WKHVH SROLFLHV WKXV LV W\SLFDOO\ GHEDWHG
DJDLQVW WKH EDFNJURXQG RI WKH JHQGHU ZDJH JDS￿ 7KHUH LV VRPH LQWHUHVW￿ WKHUHIRUH￿ LQ
GLVFRYHULQJ KRZ 3)(0 FRQWULEXWHV WR WKH GLmHUHQFH LQ ZDJHV EHWZHHQ PDOHV DQG IHPDOHV￿
)URP RXU nUVW VWDJH UHJUHVVLRQV ZH KDYH
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ZKHUH ZH QRZ DGG VXSHUVFULSWV WR GLVWLQJXLVK HVWLPDWHV IRU PDOHV DQG IHPDOHV ￿M   0￿)￿
DQG WKH RYHUEDU GHQRWHV WKH UHOHYDQW PHDQ￿ 7KLV LPSOLHV









7KH VHFRQG WHUP RQ WKH ULJKW KDQG VLGH RI ￿￿￿￿ LV MXVW WKDW SDUW RI WKH ORJ ZDJH GLmHUHQ￿
WLDO WKDW LV DFFRXQWHG IRU E\ GLmHUHQFHV LQ WKH RFFXSDWLRQ HmHFWV DQG WKH GLVWULEXWLRQ RI
LQGLYLGXDOV DFURVV RFFXSDWLRQV￿ 6LPLODUO\￿ IURP WKH VHFRQG VWDJH UHJUHVVLRQV ZH KDYH
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O ZKHQ ZH XVH */6￿ WR HVWLPDWH WKH VHFRQG
VWDJH UHJUHVVLRQ￿￿￿ 7KHUHIRUH￿ XQGHU WKH */6￿ ZHLJKWLQJ VFKHPH HTXDWLRQ ￿￿￿￿ SURYLGHV D
GHFRPSRVLWLRQ RI WKDW SDUW RI WKH ORJ ZDJH JDS WKDW LV DFFRXQWHG E\ PDOH￿IHPDOH GLmHUHQFHV
LQ ERWK RFFXSDWLRQDO HPSOR\PHQW DQG RFFXSDWLRQDO UHWXUQV￿ 1RWH DOVR IURP ￿￿￿￿ WKDW
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LV MXVW WKDW SDUW RI WKH ZDJH JDS GXH WR GLmHUHQFHV LQ ERWK WKH DYHUDJH IHPDOHQHVV RI
HPSOR\PHQW DQG WKH DVVRFLDWHG SHQDOWLHV￿
2QH ZD\ RI YLHZLQJ ￿￿￿￿ LV DV DQ ￿FHWHULV SDULEXV￿ HVWLPDWH RI WKH SRWHQWLDO HmHFW
RI SROLFLHV DLPHG DW HOLPLQDWLQJ WKH FRUUHODWLRQ RI ZDJHV ZLWK 3)(0 RQ WKH ORJ ZDJH
GLmHUHQWLDO ￿L￿H￿ LI o0   o)  ￿￿￿￿￿ (VWLPDWHV RI ￿￿￿￿ DUH HDVLO\ FRQVWUXFWHG IRU ￿￿￿￿
XVLQJ DYHUDJH 3)(0 IURP WDEOH ￿ DQG WKH */6￿ HVWLPDWHV RI oM IRU WKLV \HDU IURP WDEOH
￿￿ 7KH HVWLPDWHV UDQJH IURP ￿￿￿￿￿ WR ￿￿￿￿￿￿￿ 7KH UHVXOWV XVLQJ HVWLPDWHV IURP WDEOH ￿ DUH
VLPLODUO\ VPDOO￿ 7KHUHIRUH￿ WKH DJJUHJDWH HmHFW RI o DQG 3)(0 LV YHU\ PRGHVW￿ :KLOH
IHPDOHV DUH SHQDOL]HG E\ D PXFK ODUJHU DYHUDJH YDOXH RI 3)(0￿ WKH\ JDLQ IURP KDYLQJ
PXFK VPDOOHU HVWLPDWHV RI o￿ 6LQFH WKH ORJ ZDJH JDS LQ &DQDGD ZDV ￿￿￿￿ LQ ￿￿￿￿￿ WKHVH
UHVXOWV VXJJHVW WKDW DOO HOVH HTXDO￿ HOLPLQDWLQJ WKH HmHFWV RI JHQGHU FRPSRVLWLRQ RQ ZDJHV
ZRXOG KDYH OLPLWHG HmHFW RQ WKH ORJ ZDJH GLmHUHQWLDO￿
￿￿1RWH WKDW 2&&
M
N LV D ￿￿￿ YDULDEOH￿
￿￿1RWH ZH DUH LJQRULQJ DQ\ REVWDFOHV SD\ HTXLW\ SROLFLHV PLJKW IDFH LQ DFKLHYLQJ WKLV JRDO￿ 6HH￿
IRU H[DPSOH￿ -RKQVRQ DQG 6RORQ ￿￿￿￿￿￿￿
￿￿7KH HVWLPDWHV DUH ￿￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ DQG ￿￿￿￿￿ IRU VSHFLnFDWLRQV RQH WKURXJK IRXU
UHVSHFWLYHO\￿
￿￿￿￿ ’LVFXVVLRQ DQG &RQFOXVLRQV
2XU DQDO\VLV RI WKH HmHFW RI JHQGHU FRPSRVLWLRQ RQ ZDJHV LQ &DQDGD KDV XQFRYHUHG VRPH
VXUSULVLQJ GLmHUHQFHV IURP WKH HYLGHQFH IRU RWKHU FRXQWULHV￿ (VWLPDWHV RI WKH UHODWLRQVKLS
EHWZHHQ ZDJHV DQG JHQGHU FRPSRVLWLRQ FDQ EH VHQVLWLYH WR WKH FKRLFH RI HVWLPDWLRQ VWUDWHJ\
DQG WKH LQFOXVLRQ RI DQ\ DGGLWLRQDO FRQWURO YDULDEOHV￿ $OWKRXJK WKHUH LV VRPH KHWHURJHQHLW\
DFURVV VXEJURXSV￿ PRVW HVWLPDWHV IRU ZRPHQ DUH TXLWH PRGHVW DQG W\SLFDOO\ VWDWLVWLFDOO\
LQVLJQLnFDQW￿ 7KH HVWLPDWHV IRU PHQ￿ KRZHYHU￿ DUH XQLIRUPO\ QHJDWLYH￿ UHYHDOLQJ D PRUH
VXEVWDQWLDO SHQDOW\ IRU ZRUN LQ IHPDOH MREV￿
7KHVH UHVXOWV FRQWUDVW ZLWK HVWLPDWHV IURP WKH ODUJH 8￿6￿ OLWHUDWXUH LQ WKLV DUHD￿ )RU
H[DPSOH￿ 0DFSKHUVRQ DQG +LUVFK ￿￿￿￿￿￿ UHSRUW WKDW PDOHV DQG IHPDOHV LQ WKH 8QLWHG 6WDWHV
IDFHG TXLWH VLPLODU￿ QHJDWLYH HmHFWV RI JHQGHU FRPSRVLWLRQ RQ ZDJHV LQ ￿￿￿￿ DQG ￿￿￿￿￿ :KLOH
RXU HVWLPDWHV IRU PDOHV DUH URXJKO\ FRPSDUDEOH WR WKHVH UHVXOWV￿ WKH HVWLPDWHV IRU IHPDOHV
DUH TXLWH GLmHUHQW￿￿￿ $Q LPSRUWDQW nQGLQJ LQ WKH DQDO\VLV RI 0DFSKHUVRQ DQG +LUVFK LV
VXEVWDQWLDO UHGXFWLRQV LQ WKH ZDJH SHQDOW\ WR IHPDOH MREV ZKHQ WKH\ FRQWURO IRU GHWDLOHG
MRE FKDUDFWHULVWLFV￿ VXJJHVWLQJ WKH ORZHU ZDJHV LQ IHPDOH MREV DUH UHODWHG WR ￿W\SLFDOO\￿
XQREVHUYHG MRE DWWULEXWHV RU UHTXLUHPHQWV￿ )RU &DQDGLDQ ZRPHQ￿ WKH DGGLWLRQ RI WKHVH
FKDUDFWHULVWLFV ZRXOG DSSHDU WR KDYH D PRUH GUDPDWLF HmHFW GULYLQJ WKH HVWLPDWHV WR ]HUR￿
0DFSKHUVRQ DQG +LUVFK DOVR UHSRUW VXEVWDQWLDO UHGXFWLRQV LQ WKH ZDJH SHQDOW\ ZKHQ WKH\
DWWHPSW WR FRQWURO IRU XQREVHUYHG WDVWHV DQG DELOLW\ XVLQJ SDQHO GDWD￿ ,Q FRQWUDVW￿ RXU
ORQJLWXGLQDO DQG FURVV￿VHFWLRQDO DQDO\VHV RmHU PRVWO\ WKH VDPH FRQFOXVLRQV￿
$QDO\VLV DW nQHU OHYHOV RI DJJUHJDWLRQ UHYHDOV VRPH KHWHURJHQHLW\ LQ WKH SHQDOW\ DFURVV
JURXSV￿ EXW WKH VL]H RI WKHVH SHQDOWLHV LV VHQVLWLYH WR WKH FKRLFH RI FRQWURO YDULDEOHV￿ ,Q OHDQHU
VSHFLnFDWLRQV￿ IHPDOHV ZKR DUH XQLYHUVLW\ JUDGXDWHV IDFH VLJQLnFDQW SHQDOWLHV WR ZRUNLQJ LQ
￿￿$V QRWHG DERYH￿ LQ %DNHU DQG )RUWLQ ￿￿￿￿￿E￿ ZH DUJXH WKDW D ODUJH SDUW RI WKH &DQDGD￿8￿6￿
GLmHUHQFH IRU IHPDOHV LV DFFRXQWHG IRU E\ FURVV￿FRXQWU\ GLmHUHQFHV LQ XQLRQL]DWLRQ DQG GLmHUHQFHV
LQ WKH ZDJH SUHPLXPV WR FHUWDLQ ?SXEOLF JRRGV￿ VHFWRU MREV￿
￿￿IHPDOH MREV UHODWLYH WR FR￿ZRUNHUV LQ PDOH MREV￿ /DUJHU QHJDWLYH SHQDOWLHV DUH DOVR IRXQG
IRU IHPDOHV LQ IXOO￿WLPH QRQ￿XQLRQL]HG ZRUN DQG LQ SXEOLF DGPLQLVWUDWLRQ￿ $Q LQWHUHVWLQJ
SURSHUW\ RI WKH ODWWHU WZR HVWLPDWHV LV WKDW WKH\ GHSHQG RQ WKH UHODWLYH ZDJHV LQ ?PL[HG￿
MREV￿ WKDW ZRXOG EH QRPLQDOO\ XQWUHDWHG E\ SD\ HTXLW\ OHJLVODWLRQ￿ :KHQ D PRUH FRPSOHWH
VHW RI RFFXSDWLRQDO FRQWUROV LV LQFOXGHG￿ DOO SHQDOWLHV IRU ZRPHQ LQ IHPDOH MREV GLVDSSHDU￿
7KH FRUUHVSRQGLQJ SHQDOWLHV IRU PDOHV DUH PRUH XQLIRUP DFURVV WKH GLmHUHQW HFRQRPHWULF
VSHFLnFDWLRQV DQG GHFRPSRVLWLRQV RI WKH GDWD￿
2XU HYLGHQFH LV IURP D SHULRG ￿￿￿￿￿￿￿￿￿￿￿ ZKHQ WKH ODERXU PDUNHW ZDV PRVWO\ XQ￿
WRXFKHG E\ WKH HmHFWV RI SD\ HTXLW\ OHJLVODWLRQ￿ 6LQFH WKLV WLPH￿ SD\ HTXLW\ SURJUDPPHV
KDYH EHHQ LQWURGXFHG WR WKH SXEOLF VHFWRUV RI PRVW SURYLQFHV￿ WKH SULYDWH VHFWRU RI 2Q￿
WDULR￿ DQG PRUH UHFHQWO\ WR WKH SULYDWH VHFWRU RI 4XHEHF￿ 7KH UHVXOWV RI WKLV VWXG\ SURYLGH
VRPH SHUVSHFWLYH RQ WKH ?WDUJHW￿ IRU WKHVH LQLWLDWLYHV￿ DV ZHOO DV DQ\ IXUWKHU H[WHQVLRQV RI
FRPSDUDEOH ZRUWK LQ RWKHU SURYLQFHV￿
7KH DJJUHJDWH UHODWLRQVKLS RI ZDJHV ZLWK JHQGHU FRPSRVLWLRQ LV W\SLFDOO\ D UDOO\LQJ
SRLQW IRU DGYRFDWHV RI SD\ HTXLW\ OHJLVODWLRQ￿ 2XU UHVXOWV VXJJHVW WKDW IRU ZRPHQ WKLV
DJJUHJDWH UHODWLRQVKLS LV YHU\ VPDOO DQG SHUKDSV ]HUR￿ &RUUHVSRQGLQJO\￿ D VLPXODWLRQ RI WKH
FRQWULEXWLRQ RI RFFXSDWLRQDO JHQGHU VHJUHJDWLRQ WR WKH DJJUHJDWH JHQGHU ZDJH GLmHUHQWLDO
LV TXLWH PRGHVW￿ 7KLV UDLVHV WKH TXHVWLRQ ZKHWKHU D XQLYHUVDO SD\ HTXLW\ SURJUDP ZRXOG
SURYLGH ZLGHVSUHDG EHQHnWV WR ZRPHQ￿
7KHUH DUH DW OHDVW WZR LPSRUWDQW FDYHDWV WR WKHVH FRQFOXVLRQV￿ )LUVW￿ RXU UHVXOWV GR QRW
SUHFOXGH WKH H[LVWHQFH RI ORZ SDLG IHPDOH MREV￿ VXFK DV ZDLWUHVVHV DQG FDVKLHUV￿ +RZHYHU￿
WKHUH DUH VRPH ZRPHQ ZKR DUH HTXDOO\ ORZ SDLG LQ PL[HG DQG PDOHV MREV￿ VDOHV FOHUNV DQG
IRRG SUHSDUDWLRQ ZRUNHUV ￿PL[HG￿￿ DQG PDWHULDO KDQGOHUV ￿PDOH￿￿ 0RUH LPSRUWDQWO\￿ VRPH
ZRPHQ KROG IHPDOH MREV WKDW DUH UHODWLYHO\ KLJKO\ SDLG￿ VXFK DV QXUVHV DQG WHDFKHUV￿ $V D
UHVXOW￿ WKH JHQGHU FRPSRVLWLRQ RI HPSOR\PHQW GRHV QRW KDYH D VWURQJ FRQVHTXHQFH IRU WKH
ORZ SD\ RI ZRPHQ DW WKH DJJUHJDWH OHYHO￿ 7KDW LV￿ ZRPHQ DUH QRW ORZ SDLG EHFDXVH DQG RQO\
ZKHQ WKH\ ZRUN LQ IHPDOH MREV￿ $V nJXUHV ￿ DQG ￿ FOHDUO\ VKRZ￿ LQ DOO W\SHV RI MREV ￿IHPDOH￿
￿￿PL[HG DQG PDOH￿ ZRPHQ IDFH JHQGHU ZDJH GLmHUHQWLDOV￿ :RPHQ ZRUNLQJ LQ IHPDOH MREV DUH
QRW DW D ODUJHU GLVDGYDQWDJH UHODWLYH WR WKHLU PDOH FRXQWHUSDUWV WKDQ ZRPHQ ZRUNLQJ LQ
PL[HG DQG PDOH MREV￿ ,I WKHUH LV ?V\VWHPDWLF￿ JHQGHU GLVFULPLQDWLRQ LQ WKH ODERXU PDUNHW￿
LW LV DJDLQVW ZRPHQ￿ QRW MXVW DJDLQVW ZRPHQ LQ IHPDOH MREV￿￿￿
6HFRQG￿ ZH GR nQG VLJQLnFDQW SHQDOWLHV WR IHPDOH ZRUN IRU PDOHV￿ DQG FHUWDLQ JURXSV
RI IHPDOHV LQ VRPH VSHFLnFDWLRQV￿ 7KHUHIRUH￿ WKH SRWHQWLDO LPSDFW RI VHOHFWLYH SD\ HTXLW\
SURJUDPV PD\ EH JUHDWHU IRU WKHVH LQGLYLGXDOV￿ $V LQ PDQ\ SUHYLRXV VWXGLHV RI FRPSDUDEOH
ZRUWK SURJUDPV￿ WKHVH SUHGLFWLRQV DUH VLPXODWLRQV DQG VSHFXODWLRQ EDVHG RQ LQIHUHQFH IURP
?SUH￿OHJLVODWLRQ￿ ODERXU PDUNHWV￿ (YDOXDWLRQV RI WKH DFWXDO LPSDFWV RI WKH SD\ HTXLW\
LQLWLDWLYHV RI WKH ￿￿￿￿V ZLOO SURYLGH DQ LPSRUWDQW WHVW RI WKHLU YDOLGLW\￿ 7KHVH￿ DV ZHOO DV
IXUWKHU VWXG\ LQWR WKH UHDVRQV PDQ\ IHPDOH MREV LQ &DQDGD GR QRW DWWUDFW D VL]HDEOH ZDJH
SHQDOW\￿ UHPDLQ LPSRUWDQW WRSLFV IRU IXWXUH UHVHDUFK￿￿￿
￿￿8VLQJ GDWD IURP WKH 6XUYH\ RI /DERXU DQG ,QFRPH ’\QDPLFV￿ ’UROHW ￿￿￿￿￿￿ KDV LQGHHG IRXQG
WKDW HYHQ DIWHU FRQWUROOLQJ IRU D ZLGH VHW RI YDULDEOHV￿ LQFOXGLQJ GHWDLOHG H[SHULHQFH YDULDEOHV￿ D
VXEVWDQWLDO SRUWLRQ RI JHQGHU ZDJH GLmHUHQWLDOV UHPDLQV XQH[SODLQHG￿ 7KDW SDUW RI WKH JHQGHU
ZDJH JDS LV XVXDOO\ WKRXJKW WR EH D GLVFULPLQDWRU\ ZDJH GLmHUHQWLDO￿
￿￿%DNHU DQG )RUWLQ ￿￿￿￿￿D￿ LQYHVWLJDWH WKH HmHFWV RI 2QWDULR￿V H[WHQVLRQ RI SD\ HTXLW\ WR WKH
SULYDWH VHFWRU LQ WKH HDUO\ ￿￿￿￿V￿
￿￿5HIHUHQFHV
$FHPRJOX￿ ’DURQ DQG -RVKXD $QJULVW￿ ?+RZ /DUJH $UH 7KH 6RFLDO 5HWXUQV WR (GXFD￿
WLRQ" (YLGHQFH IURP &RPSXOVRU\ 6FKRROLQJ /DZV￿￿ 0LPHR￿ ’HSDUWPHQW RI (FRQRPLFV￿
0,7 -DQXDU\ ￿￿￿￿￿
%DNHU￿ 0LFKDHO DQG 1LFROH 0￿ )RUWLQ￿ ?&RPSDUDEOH :RUWK &RPHV WR WKH 3ULYDWH
6HFWRU￿ 7KH &DVH RI 2QWDULR￿￿ :RUNLQJ 3DSHU￿ SUHVHQWHG DW WKH ￿WK 62/( 0HHWLQJV￿
%RVWRQ 0D\ ￿￿￿￿￿
DQG ￿ ?:RPHQ￿V :DJHV LQ :RPHQ￿V :RUN￿ $ 86^&DQDGD &RPSDULVRQ RI WKH
5ROHV RI 8QLRQV DQG ?3XEOLF *RRGV￿ 6HFWRU -REV￿￿ $PHULFDQ (FRQRPLF 5HYLHZ ^ $($
3DSHUV DQG 3URFHHGLQJV￿ 0D\ ￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿￿^￿￿￿￿
DQG ￿ ?*HQGHU &RPSRVLWLRQ DQG :DJHV￿ :K\ LV &DQDGD ’LmHUHQW IURP WKH
8QLWHG 6WDWHV"￿￿ 5HVHDUFK 3DSHU ￿￿￿￿ $QDO\WLFDO 6WXGLHV %UDQFK￿ 6WDWLVWLFV &DQDGD￿
2WWDZD 21￿ $SULO ￿￿￿￿￿
￿ ’ZD\QH %HQMDPLQ￿ $QGUu HH ’HVDXOQLHUV￿ DQG 0DU\ *UDQW￿ ?7KH ’LVWUL￿
EXWLRQ RI WKH 0DOH￿)HPDOH (DUQLQJV ’LmHUHQWLDO￿ ￿￿￿￿￿￿￿￿￿￿￿ :RUNLQJ 3DSHU ￿￿￿￿￿
’HSDUWPHQW RI (FRQRPLFV￿ 8QLYHUVLW\ RI 7RURQWR￿ 7RURQWR￿ 2QWDULR $XJXVW ￿￿￿￿￿
￿ ￿ ￿ DQG ￿ ?7KH ’LVWULEXWLRQ RI WKH 0DOH￿)HPDOH (DUQLQJV ’LmHUHQWLDO￿
￿￿￿￿￿￿￿￿￿￿￿ &DQDGLDQ -RXUQDO RI (FRQRPLFV￿ $XJXVW ￿￿￿￿￿ ￿￿￿ ￿￿￿^￿￿￿￿
%ODX￿ )UDQFLQH ’￿ DQG $QGUHD +￿ %HOOHU￿ ?7UHQGV LQ (DUQLQJV ’LmHUHQWLDOV E\ *HQGHU￿
￿￿￿￿￿￿￿￿￿￿￿ ,QGXVWULDO DQG /DERU 5HODWLRQV 5HYLHZ￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿^￿￿￿￿
&DQDGD￿ &DQDGLDQ &ODVVLnFDWLRQ DQG ’LFWLRQDU\ RI 2FFXSDWLRQV￿ *XLGH￿ 9RO￿ ￿￿￿￿ 2WWDZD￿
’HSW￿ RI 0DQSRZHU DQG ,PPLJUDWLRQ￿ ￿￿￿￿￿￿￿￿￿￿
￿￿￿ &DQDGLDQ &ODVVLnFDWLRQ DQG ’LFWLRQDU\ RI 2FFXSDWLRQV￿ 2FFXSDWLRQV LQ PDMRU JURXSV
￿ ￿￿ PDQDJHPHQW DQG DGPLQLVWUDWLRQ￿ ￿￿ QDWXUDO VFLHQFHV￿ HQJLQHHULQJ DQG PDWKH￿
PDWLFV￿ ￿￿ DUW￿ OLWHUDWXUH DQG SHUIRUPLQJ DUWV￿ ￿￿ VSRUW DQG UHFUHDWLRQ￿ ￿￿ FOHULFDO￿ ￿￿
VDOHV￿ ￿￿￿￿￿ SURFHVVLQJ￿ ￿￿ PDFKLQLQJ￿ ￿￿ SURGXFW IDEULFDWLQJ￿ DVVHPEOLQJ DQG UHSDLU￿
LQJ￿ 2WWDZD￿ (PSOR\PHQW DQG ,PPLJUDWLRQ &DQDGD￿ ￿￿￿￿￿ F￿￿￿￿￿
￿ &DQDGLDQ &ODVVLnFDWLRQ DQG ’LFWLRQDU\ RI 2FFXSDWLRQV￿ 2FFXSDWLRQV LQ PDMRU JURXSV
￿ ￿￿ WUDQVSRUW HTXLSPHQW RSHUDWLQJ￿ ￿￿ PDWHULDO KDQGOLQJ￿ ￿￿ RWKHU FUDIWV DQG HTXLS￿
PHQW RSHUDWLQJ￿ ￿￿ RFFXSDWLRQV QRW HOVHZKHUH FODVVLnHG￿ 2WWDZD￿ (PSOR\PHQW DQG
,PPLJUDWLRQ &DQDGD￿ ￿￿￿￿￿ F￿￿￿￿￿
￿ &DQDGLDQ &ODVVLnFDWLRQ DQG ’LFWLRQDU\ RI 2FFXSDWLRQV￿ &RQVWUXFWLRQ RFFXSDWLRQV￿
2WWDZD￿ (PSOR\PHQW DQG ,PPLJUDWLRQ &DQDGD￿ ￿￿￿￿￿
￿ &DQDGLDQ &ODVVLnFDWLRQ DQG ’LFWLRQDU\ RI 2FFXSDWLRQV￿ 3ULPDU\ SURGXFWV RFFXSD￿
WLRQV￿ 2WWDZD￿ (PSOR\PHQW DQG ,PPLJUDWLRQ &DQDGD￿ ￿￿￿￿￿
￿ &DQDGLDQ &ODVVLnFDWLRQ DQG ’LFWLRQDU\ RI 2FFXSDWLRQV￿ 2FFXSDWLRQV LQ PDMRU JURXSV
￿ ￿￿ VRFLDO VFLHQFHV￿ ￿￿ UHOLJLRQ￿ ￿￿ WHDFKLQJ￿ ￿￿ PHGLFLQH DQG KHDOWK￿ 2WWDZD￿ (P￿
SOR\PHQW DQG ,PPLJUDWLRQ &DQDGD￿ ￿￿￿￿￿
&DUULQJWRQ￿ :LOOLDP -￿ DQG .HQQHWK 5￿ 7URVNH￿ ?*HQGHU 6HJUHJDWLRQ LQ 6PDOO
)LUPV￿￿ -RXUQDO RI +XPDQ 5HVRXUFHV￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿￿^￿￿￿￿
&&+ &DQDGLDQ /LPLWHG￿ ?&DQDGLDQ /DERXU /DZ 5HSRUWHU￿￿ 7HFKQLFDO 5HSRUW￿ 1RUWK
<RUN￿ 2QWDULR ￿￿￿￿￿
&KHQJ￿ 6KLK￿1HQJ￿ 3HWHU )￿ 2UD]HP￿ -￿3HWHU 0DWWLOD￿ DQG -HmUH\ -￿ *UHLJ￿
?0HDVXUHPHQW (UURU LQ -RE (YDOXDWLRQ DQG WKH *HQGHU :DJH *DS￿￿ :RUNLQJ 3DSHU￿
,RZD 6WDWH 8QLYHUVLW\ 0DUFK ￿￿￿￿￿
￿￿&LKRQ￿ 3DWULFN￿ ?&RPSDUDEOH :RUWK￿ 7KH 4XHEHF ([SHULHQFH￿￿ -RXUQDO RI &ROOHFWLYH
1HJRWLDWLRQV LQ WKH 3XEOLF 6HFWRU￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿￿^￿￿￿￿
’L1DUGR￿ -RKQ￿ 1LFROH )RUWLQ￿ DQG 7KRPDV /HPLHX[￿ ?/DERU 0DUNHW ,QVWLWXWLRQV
DQG WKH ’LVWULEXWLRQ RI :DJHV￿ $ 6HPLSDUDPHWULF $SSURDFK￿￿ (FRQRPHWULFD￿ 6HSWHP￿
EHU ￿￿￿￿￿ ￿￿￿ ￿￿￿￿^￿￿￿￿￿
’RLURQ￿ ’HQLVH -￿ DQG :￿ &UDLJ 5LGGHOO￿ ?7KH ,PSDFW RI 8QLRQL]DWLRQ RQ 0DOH￿
)HPDOH (DUQLQJV ’LmHUHQFHV LQ &DQDGD￿￿ -RXUQDO RI +XPDQ 5HVRXUFHV￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿
￿￿￿^￿￿￿￿
’UROHW￿ 0DULH￿ ?7KH 3HUVLVWHQW *DS￿ 1HZ (YLGHQFH RQ WKH &DQDGLDQ *HQGHU *DS￿￿
:RUNLQJ 3DSHU￿ %XVLQHVV DQG /DERXU 0DUNHW $QDO\VLV ’LYLVLRQ￿ 6WDWLVWLFV &DQDGD￿
2WWDZD￿ 21 1RYHPEHU ￿￿￿￿￿
)LOOPRUH￿ &DWKHULQH -￿￿ ?*HQGHU ’LmHUHQFHV LQ (DUQLQJV￿ $ 5H￿DQDO\VLV DQG 3URJQRVLV
IRU &DQDGLDQ :RPHQ￿￿ &DQDGLDQ -RXUQDO RI 6RFLRORJ\￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿￿^￿￿￿￿
*LEEV￿ 0LFKDHO DQG :DOODFH +HQGULFNV￿ ?$UH $GPLQLVWUDWLYH 3D\ 6\VWHPV D 9HLO"￿￿
:RUNLQJ 3DSHU￿ ,QVWLWXWH RI /DERU ￿ ,QGXVWULDO 5HODWLRQV￿ 8QLYHUVLW\ RI ,OOLQRLV￿ &KDP￿
SDLJQ￿ ,O￿ 0DUFK ￿￿￿￿￿
+RGVRQ￿ 5DQG\ DQG 3DXOD (QJODQG￿ ?,QGXVWULDO 6WUXFWXUH DQG 6H[ ’LmHUHQFHV LQ
(DUQLQJV￿￿ ,QGXVWULDO 5HODWLRQV￿ :LQWHU ￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿^￿￿￿
+XQWHU￿ $OIUHG $￿ DQG 0LFKDHO &￿ 0DQOH\￿ ?2Q WKH 7DVN &RQWHQW RI :RUN￿￿ &DQD￿
GLDQ 5HYLHZ RI 6RFLRORJ\ ￿ $QWKURSRORJ\￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿^￿￿￿
-RKQVRQ￿ *HRUJH DQG *DU\ 6RORQ￿ ?(VWLPDWHV RI WKH ’LUHFW (mHFWV RI &RPSDUDEOH
:RUWK 3ROLF\￿￿ $PHULFDQ (FRQRPLF 5HYLHZ￿ ’HFHPEHU ￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿￿￿^￿￿￿￿￿
￿￿.LGG￿ 0LFKDHO DQG 0LFKDHO 6KDQQRQ￿ ?$Q 8SGDWH DQG ([WHQVLRQ RI WKH &DQDGLDQ
(YLGHQFH RQ *HQGHU :DJH ’LmHUHQWLDOV￿￿ &DQDGLDQ -RXUQDO RI (FRQRPLFV￿ 1RYHPEHU
￿￿￿￿￿ ￿￿￿ ￿￿￿^￿￿￿￿
.LOOLQJVZRUWK￿ 0DUN 5￿￿ 7KH (FRQRPLFV RI &RPSDUDEOH :RUWK￿ .DODPD]RR￿ 0,￿ :￿(￿
8SMRKQ ,QVWLWXWH￿ ￿￿￿￿￿
/HLJK￿ -￿ 3DXO￿ ?’R 8QLRQ 0HPEHUV 5HFHLYH &RPSHQVDWLQJ :DJHV IRU $FFHSWLQJ (P￿
SOR\PHQW LQ 6WULNH￿SURQH RU +D]DUGRXV ,QGXVWULHV"￿￿ 6RFLDO 6FLHQFH 4XDUWHUO\￿ 0DUFK
￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿^￿￿￿
/HPLHX[￿ 7KRPDV￿ ?8QLRQV DQG :DJH ,QHTXDOLW\ LQ &DQDGD DQG WKH 8QLWHG 6WDWHV￿￿ LQ
’DYLG &DUG DQG 5LFKDUG )UHHPDQ￿ HGV￿￿ 6PDOO ’LmHUHQFHV WKDW 0DWWHU￿ /DERU 0DUNHWV
DQG ,QFRPH 0DLQWHQDQFH LQ &DQDGD DQG WKH 8QLWHG 6WDWHV￿ &KLFDJR￿ 8QLYHUVLW\ RI
&KLFDJR 3UHVV DQG 1%(5￿ ￿￿￿￿￿
0DFSKHUVRQ￿ ’DYLG $￿ DQG %DUU\ 7￿ +LUVFK￿ ?:DJHV DQG *HQGHU &RPSRVLWLRQ￿
:K\ ’R :RPHQ￿V -REV 3D\ /HVV"￿￿ -RXUQDO RI /DERU (FRQRPLFV￿ -XO\ ￿￿￿￿￿ ￿￿ ￿￿￿￿
￿￿￿^￿￿￿￿
0LOOHU￿ $QQH￿ ’RQDOG -￿ 7UHLPDQ￿ 3DPHOD 6￿ &DLQ￿ DQG 3DWULFLD $￿ 5RVV￿ :RUN￿
-REV￿ DQG 2FFXSDWLRQV￿ $ &ULWLFDO 5HYLHZ RI 2FFXSDWLRQDO 7LWOHV￿ :DVKLQJWRQ￿ ’￿&￿￿
1DWLRQDO $FDGHP\ 3UHVV￿ ￿￿￿￿￿
0RUHWWL￿ (QULFR￿ ?(VWLPDWLQJ WKH 6RFLDO 5HWXUQ WR (GXFDWLRQ￿ (YLGHQFH IURP 5HSHDWHG
&URVV￿6HFWLRQDO DQG /RQJLWXGLQDO ’DWD￿￿ &HQWHU IRU /DERU (FRQRPLFV :RUNLQJ 3D￿
SHU ￿￿￿ 8QLYHUVLW\ RI &DOLIRUQLD￿ %HUNHOH\￿ %HUNHOH\￿ &$ 1RYHPEHU ￿￿￿￿￿
0RXOWRQ￿ %UHQW 5￿￿ ?5DQGRP *URXS (mHFWV DQG WKH 3UHFLVLRQ RI 5HJUHVVLRQ (VWLPDWHV￿￿
-RXUQDO RI (FRQRPHWULFV￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿^￿￿￿￿
￿￿5HLOO\￿ .HYLQ 7￿ DQG 7RQ\ 6￿ :LUMDQWR￿ ?’RHV 0RUH 0HDQ /HVV" 7KH 0DOH￿)HPDOH
:DJH *DS DQG WKH 3URSRUWLRQ RI )HPDOHV DW WKH (VWDEOLVKPHQW /HYHO￿￿ &DQDGLDQ
-RXUQDO RI (FRQRPLFV￿ $XJXVW ￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿￿^￿￿￿￿
5LGGHOO￿ :￿ &UDLJ￿ ?8QLRQL]DWLRQ LQ &DQDGD DQG WKH 8QLWHG 6WDWHV￿ $ 7DOH RI 7ZR
&RXQWULHV￿￿ LQ 5LFKDUG %￿ )UHHPDQ DQG ’DYLG &DUG￿ HGV￿￿ 6PDOO ’LmHUHQFHV 7KDW
0DWWHU￿ &KLFDJR￿ 8QLYHUVLW\ RI &KLFDJR 3UHVV￿ ￿￿￿￿￿ SS￿ ￿￿￿^￿￿￿￿
6\PHV￿ %HWK￿ ?3D\ (TXLW\ LQ &DQDGD￿￿ LQ 0LFKDHO *￿ $EERWW￿ HG￿￿ 3D\ (TXLW\￿ 0HDQV
DQG (QGV￿ .LQJVWRQ￿ 2QWDULR￿ -RKQ ’HXWVFK ,QVWLWXWH IRU WKH 6WXG\ RI (FRQRPLF
3ROLF\￿ ￿￿￿￿￿ SS￿ ￿￿^￿￿￿
:HLQHU￿ 1DQ DQG 0RUOH\ *XQGHUVRQ￿ 3D\ (TXLW\￿ ,VVXHV￿ 2SWLRQV DQG ([SHULHQFH￿
7RURQWR￿ %XWWHUZRUWKV￿ ￿￿￿￿￿
:RROGULGJH￿ -HmUH\ 0￿￿ ?$V\PSWRWLF 3URSHUWLHV RI :HLJKWHG 0￿(VWLPDWRUV IRU 6WDQ￿
GDUG 6WUDWLnHG 6DPSOHV￿￿ :RUNLQJ 3DSHU￿ 0LFKLJDQ 6WDWH 8QLYHUVLW\ $SULO ￿￿￿￿￿
￿￿7$%/( ￿




6DPSOH 1 :DJH 3)(0 E o1 :DJH 3)(0 E o :DJH 5DWLR
￿￿￿￿￿&DQDGD
$OO MREV ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
)HPDOH MREV ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
0L[HG MREV ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
0DOH MREV ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
￿￿￿￿￿&DQDGD
$OO MREV ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
)HPDOH MREV ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
0L[HG MREV ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
0DOH MREV ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
￿￿￿￿￿8QLWHG 6WDWHV
$OO MREV ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
)HPDOH MREV ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
0L[HG MREV ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
0DOH MREV ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
￿￿￿￿￿8QLWHG 6WDWHV
$OO MREV ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
)HPDOH MREV ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
0L[HG MREV ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
0DOH MREV ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
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$YHUDJH ZDJHV LQ ￿￿￿￿ &DQDGLDQ GROODUV ￿H[FKDQJH UDWH XVHG LV ￿￿￿￿￿￿￿￿ &DOFXODWLRQV DUH IURP WKH ￿￿￿￿ DQG ￿￿￿￿ /0$6 IRU &DQDGD DQG IURP WKH ￿￿￿￿ DQG ￿￿￿￿ &36 25* IRU WKH
8QLWHG 6WDWHV￿ 7KH HVWLPDWHG o IURP WKH :/6 DQG IHDVLEOH */6 VWUDWHJLHV DUH LGHQWLFDO￿ 7KH FRUUHVSRQGLQJ HVWLPDWHG VWDQGDUG HUURUV￿ LQ SDUHQWKHVHV￿ DUH IURP WKH WZR VWDJH HVWLPDWLRQ
VWUDWHJ\ WKDW XVHG WKH VXP RI WKH LQGLYLGXDO OHYHO ￿L￿H￿￿ /0$6 RU &36￿ ZHLJKWV ￿E\ RFFXSDWLRQ￿ DV ZHLJKWV￿7$%/( ￿
0HDQV RI 6HOHFWHG 9DULDEOHV
:RPHQ 0HQ
9DULDEOH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
:DJH ￿￿￿￿￿ &DQDGLDQ￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
$JH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
(GXFDWLRQ￿
3ULPDU\ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
6RPH +LJK 6FKRRO ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
+LJK 6FKRRO *UDG ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
6RPH 3RVW￿6HFRQGDU\ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
3RVW￿6HFRQGDU\ ’HJUHH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
8QLYHUVLW\ ’HJUHH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
3DUW￿WLPH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
0DUULHG ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
9LVLEOH 0LQRULW\ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
0HWURSROLWDLQ $UHD ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
,QGXVWULDO 6HFWRU￿
$JULFXOWXUH￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
)RUHVWU\ DQG )LVKHULHV
0LQLQJ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
&RQVWUXFWLRQ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
0DQXIDFWXULQJ
1RQGXUDEOH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
’XUDEOH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
7UDQVSRUWDWLRQ DQG ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
SXEOLF XWLOLWLHV
7UDGH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
),5( ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
%XVLQHVV DQG ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
SURIHVVLRQDO VHUYLFHV
&RQVXPHU VHUYLFHV ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
0HGLFDO￿ ZHOIDUH￿ DQG ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
HGXFDWLRQDO VHUYLFHV
3XEOLF DGPLQLVWUDWLRQ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
)HGHUDO ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
3URYLQFLDO ￿6WDWH￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
/RFDO ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
8QLRQ FRYHUDJH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
7HQXUH ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
(VWDEOLVKPHQW 6L]H￿
V￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
￿￿ ￿  V￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
￿￿￿ ￿  V￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
V!  ￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
1R￿ RI REVHUYDWLRQV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿7$%/( ￿
(VWLPDWHG HmHFWV RI JHQGHU FRPSRVLWLRQ RQ ZDJH OHYHOV LQ &DQDGD
6SHFLnFDWLRQ￿ :/6 */6￿ */6￿ */6￿ :/6 */6￿ */6￿ */6￿
:RPHQ￿ ￿￿￿￿ ￿￿￿￿
￿￿ +XPDQ FDSLWDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿ 6HFWRUDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
FRQWUROV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿,QGLYLGXDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
FKDUDFWHULVWLFV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿2FFXSDWLRQDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
DYHUDJHV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
1R￿ RI RFFXSDWLRQV ￿￿￿ ￿￿￿
0HQ￿ ￿￿￿￿ ￿￿￿￿
￿￿ +XPDQ FDSLWDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿ 6HFWRUDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&RQWUROV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿,QGLYLGXDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
FKDUDFWHULVWLFV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿2FFXSDWLRQDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
DYHUDJHV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
1R￿ RI RFFXSDWLRQV ￿￿￿ ￿￿￿
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(VWLPDWHG VWDQGDUG HUURUV DUH LQ SDUHQWKHVHV￿ :/6 UHIHUV WR WKH RQH￿VWHS HVWLPDWLRQ VWUDWHJ\ XVLQJ /0$6 VDPSOH ZHLJKWV￿ */6￿V UHIHU WR WKH WZR￿VWDJH HVWLPDWLRQ VWUDWHJ\￿ ,Q */6￿ QR
ZHLJKWV DUH XVHG LQ WKH VHFRQG VWDJH￿ )RU */6￿￿ WKH REVHUYDWLRQV DUH ZHLJKWHG E\ WKH :/6 HVWLPDWHV RI WKH VDPSOLQJ YDULDQFHV RI WKH GHSHQGHQW YDULDEOH IURP WKH nUVW VWDJH UHJUHVVLRQV￿
,Q */6￿ WKH VXP RI WKH LQGLYLGXDO OHYHO ￿L￿H￿￿ /0$6￿ ZHLJKWV ￿E\ RFFXSDWLRQ￿ DUH XVHG DV ZHLJKWV￿ +XPDQ FDSLWDO FRQGLWLRQV RQ D TXDUWLF LQ DJH DQG RQ VL[ HGXFDWLRQ FODVVHV￿ 6HFWRUDO
FRQWUROV DGG GXPPLHV IRU SURYLQFH ￿￿￿￿￿ PHWURSROLWDQ DUHD￿ LQGXVWU\￿￿￿￿￿ HPSOR\PHQW LQ WKH IHGHUDO￿ SURYLQFLDO￿ DQG ORFDO SXEOLF VHUYLFH￿ XQLRQ VWDWXV DQG SDUW WLPH ZRUN￿ ,QGLYLGXDO
FKDUDFWHULVWLFV LQFOXGH GXPP\ IRU PDUULHG￿ YLVLEOH PLQRULW\￿ WHQXUH￿ nUP VL]H ￿￿￿￿ QXPEHU RI SUHVFKRRO FKLOGUHQ ￿XS WR ￿￿￿ QXPEHU RI ROGHU FKLOGUHQ ￿XS WR ￿￿￿ ZKHQ DYDLODEOH￿ 2FFXSDWLRQDO
DYHUDJHV DUH WKH DYHUDJHV RI WKH LQGLYLGXDO H[SODQDWRU\ YDULDEOHV E\ ￿￿GLJLW RFFXSDWLRQ￿7$%/( ￿
7KH 5ROH RI &&’2 2FFXSDWLRQDO &KDUDFWHULVWLFV
LQ WKH (mHFW RI *HQGHU &RPSRVLWLRQ RQ :DJHV LQ &DQDGD ^ ￿￿￿￿
:RPHQ 0HQ
6SHFLnFDWLRQ￿ :/6 */6￿ :/6 */6￿
￿￿ ￿￿(GXFDWLRQDO UHTXLUHPHQWVD ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿+D]DUGVE ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿6WUHQJWK SK\VLFDO GHPDQGVF ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿2XWVLGH^,QVLGH ZRUNG ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
6LPLODU VSHFLnFDWLRQV
ZLWK IXOO￿VHW RI RFFXSDWLRQDO DYHUDJHV RI LQGLYLGXDO FKDUDFWHULVWLFV
￿￿ ￿￿(GXFDWLRQDO UHTXLUHPHQWVD ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿￿ ￿￿+D]DUGVE ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿￿ ￿￿￿6WUHQJWK SK\VLFDO GHPDQGVF ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿￿ ￿￿￿2XWVLGH^,QVLGH ZRUNG ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
1R￿ RI RFFXSDWLRQV ￿￿￿ ￿￿￿
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:/6 UHIHUV WR WKH RQH￿VWHS HVWLPDWLRQ VWUDWHJ\ XVLQJ /0$6 VDPSOH ZHLJKWV￿ 7KH */6￿ HVWLPDWHV DUH IURP
WKH IHDVLEOH */6 VWUDWHJ\ ZKHUH WKH VXP RI WKH LQGLYLGXDO OHYHO ￿L￿H￿￿ /0$6 RU &36￿ ZHLJKWV ￿E\ RFFXSDWLRQ￿
DUH XVHG DV ZHLJKWV LQ WKH VHFRQG VWDJH￿ (VWLPDWHG VWDQGDUG HUURUV DUH UHSRUWHG LQ SDUHQWKHVHV￿
D (GXFDWLRQDO UHTXLUHPHQWV LQFOXGH &&’2 JHQHUDO HGXFDWLRQDO GHYHORSPHQW ￿*(’￿￿ PHDVXUHG LQ \HDUV RI
HGXFDWLRQ DQG VSHFLnF YRFDWLRQDO WUDLQLQJ ￿693￿￿ PHDVXUHG LQ PRQWKV￿
E +D]DUGV LV &&’2^(& ￿￿
F 6WUHQJWK DQG SK\VLFDO GHPDQGV LQFOXGH WKH &&’2 IROORZLQJ SK\VLFDO GHPDQGV ￿3$￿ FRGHV￿ VHGHQWDU\
ZRUN￿PHGLXP ZRUN 3$￿￿￿ 6￿6￿/￿6￿0￿ KHDY\ ZRUN WR 3$￿￿￿ + DQG 9+￿ EHQGLQJ WR 3$￿￿￿ YLVXDO VNLOOV WR
3$￿￿￿ DQG PRWRU FRRUGLQDWLRQ WR WKH VXP RI 3$￿￿￿￿￿￿￿
G 2XWVLGH DQG LQVLGH ZRUN DUH WKH &&’2^(& ￿ DQG GHQRWH ZRUN ORFDWLRQ￿7$%/( ￿
*HQGHU &RPSRVLWLRQ &RHpFLHQWV RQ :DJHV DPRQJ $OWHUQDWLYH :RUNHU *URXSV ^ ￿￿￿￿
￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿
6SHFLnFDWLRQ￿ 1R FRQWUROV 6HFWRUDO 2FFXSDWLRQDO 1R FRQWUROV 6HFWRUDO 2FFXSDWLRQDO
*URXS 1& &RQWUROV &RQWUROV 1& &RQWUROV &RQWUROV
:RPHQ 0HQ
$JH￿
￿￿^￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿^￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿^￿￿ ￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
(GXFDWLRQ￿
’URS￿RXW ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
+LJK 6FKRRO ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
3RVW￿ ￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
VHFRQGDU\ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
8QLYHUVLW\ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
8QLRQ FRYHUDJH VWDWXV￿
1RQXQLRQ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
8QLRQ ￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
+RXUV VWDWXV￿
3DUW￿WLPH ￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
)XOO￿WLPH ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿7$%/( ￿ ￿FRQWLQXHG￿
￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿
6SHFLnFDWLRQ￿ 1R FRQWUROV 6HFWRUDO 2FFXSDWLRQDO 1R FRQWUROV 6HFWRUDO 2FFXSDWLRQDO
*URXS 1& &RQWUROV &RQWUROV 1& &RQWUROV &RQWUROV
:RPHQ 0HQ
(VWDEOLVKPHQW 6L]H￿
/HVV WKDQ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿ HPSOR\HHV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
$W OHDVW ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿ HPSOR\HHV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
,QGXVWULDO 6HFWRUV￿
3XEOLF ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
$GPLQLVWUDWLRQ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
0HGLFDO￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
:HOIDUH￿ DQG ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
(GXFDWLRQDO
6HUYLFHV
2WKHU ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
6HFWRUV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
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7KH ￿6HFWRUDO &RQWUROV￿ VSHFLnFDWLRQ FRUUHVSRQGV WR VSHFLnFDWLRQ ￿ LQ WDEOH ￿￿ ,W LQFOXGHV KXPDQ FDSLWDO FRQWUROV SOXV GXPPLHV IRU SURYLQFH ￿￿￿￿￿ PHWURSROLWDQ DUHD￿ LQGXVWU\￿￿￿￿￿
HPSOR\PHQW LQ WKH IHGHUDO￿ SURYLQFLDO￿ DQG ORFDO SXEOLF VHUYLFH￿ XQLRQ VWDWXV DQG SDUW WLPH ZRUN￿ 7KH ￿2FFXSDWLRQDO &RQWUROV￿ VSHFLnFDWLRQ FRUUHVSRQGV WR VSHFLnFDWLRQ ￿ LQ WDEOH ￿￿ ,W
LQFOXGHV WKH VHFWRUDO FRQWUROV SOXV LQGLYLGXDO FKDUDFWHULVWLFV ￿GXPP\ IRU PDUULHG￿ YLVLEOH PLQRULW\￿ WHQXUH￿ nUP VL]H ￿￿￿￿ QXPEHU RI SUHVFKRRO FKLOGUHQ ￿XS WR ￿￿￿ QXPEHU RI ROGHU FKLOGUHQ
￿XS WR ￿￿￿￿ WKH RFFXSDWLRQDO DYHUDJHV RI WKH LQGLYLGXDO H[SODQDWRU\ YDULDEOHV DQG WKH &&’2￿V JHQHUDO HGXFDWLRQDO GHYHORSPHQW ￿*(’￿￿ PHDVXUHG LQ \HDUV RI HGXFDWLRQ DQG VSHFLnF
YRFDWLRQDO WUDLQLQJ ￿693￿￿ PHDVXUHG LQ PRQWKV￿ 7KH HVWLPDWHV SUHVHQWHG DUH IURP WKH IHDVLEOH */6￿ VWUDWHJ\ ZKHUH WKH VXP RI WKH LQGLYLGXDO OHYHO /0$6 ZHLJKWV ￿E\ RFFXSDWLRQ￿ DUH
XVHG DV ZHLJKWV LQ WKH VHFRQG VWDJH￿ (VWLPDWHG VWDQGDUG HUURUV DUH LQ SDUHQWKHVHV￿ 1& LV WKH QXPEHU RI RFFXSDWLRQV￿7$%/( ￿
/RQJLWXGLQDO (VWLPDWHV RI WKH (mHFW RI *HQGHU &RPSRVLWLRQ ￿3)(0￿ RQ :DJH /HYHOV
DQG RI &KDQJHV LQ *HQGHU &RPSRVLWLRQ ￿c3)(0￿ RQ &KDQJHV LQ :DJH /HYHOV
:RPHQ 0HQ
/HYHOV &KDQJHV /HYHOV &KDQJHV
6SHFLnFDWLRQ :/6 */6￿ :/6 :/6 */6￿ :/6
￿￿￿￿￿￿￿￿￿￿ 2FFXSDWLRQ 6ZLWFKHUV
1R FRQWUROV ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿D ￿￿￿￿￿￿ ￿￿￿￿￿￿D ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ +XPDQ FDSLWDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿ 6HFWRUDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&RQWUROV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿ ,QGLYLGXDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&KDUDFWHULVWLFV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿ 2FFXSDWLRQDO
$YHUDJHV
1R￿ RI REVHUYDWLRQV ￿￿￿ ￿￿￿￿
￿￿￿￿￿￿￿￿￿￿ $OO :RUNHUV
1R FRQWUROV ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿D ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ +XPDQ FDSLWDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿ 6HFWRUDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&RQWUROV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿￿ ￿￿ ,QGLYLGXDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&KDUDFWHULVWLFV ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
￿ 2FFXSDWLRQDO
$YHUDJHV
1R￿ RI REVHUYDWLRQV ￿￿￿￿ ￿￿￿￿￿
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(VWLPDWHG VWDQGDUG HUURUV DUH LQ SDUHQWKHVHV￿ :/6 UHIHUV WR WKH RQH￿VWHS HVWLPDWLRQ VWUDWHJ\ XVLQJ /0$6 VDPSOH ZHLJKWV￿ 7KH
*/6￿ HVWLPDWHV DUH IURP WKH IHDVLEOH */6 VWUDWHJ\ ZKHUH WKH VXP RI WKH LQGLYLGXDO OHYHO /0$6 ZHLJKWV ￿E\ RFFXSDWLRQ￿ DUH XVHG DV
ZHLJKWV LQ WKH VHFRQG VWDJH￿ 7KH OHYHOV HVWLPDWHV DUH IRU ￿￿￿￿￿ %HFDXVH RI WKH VPDOO QXPEHU RI REVHUYDWLRQV UHODWLYH WR WKH QXPEHU
RI RFFXSDWLRQV￿ VLQJXODULW\ RI WKH PDWUL[ RI RFFXSDWLRQDO FKDQJHV PDGH WKH WZR￿VWDJH VWUDWHJ\ LQIHDVLEOH LQ WKH FDVH RI WKH FKDQJHV￿
(VWLPDWHG VWDQGDUG HUURUV DUH LQ SDUHQWKHVHV￿
















































Female Wages in Canada - 1988




















































Male Wages in Canada - 1988
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Figure 3. Weighted Kernel Regressions of Average Occupational
Wages on Gender Composition in Canada - 1988 
a) Female Jobs
 






























Log Hourly Wages by Job Types - 1988
Figure 4. Kernel Density Estimates ofListe des publications au CIRANO *
Cahiers CIRANO / CIRANO Papers (ISSN 1198-8169)
99c-1 Les Expos, l'OSM, les universités, les hôpitaux : Le coût d'un déficit de 400 000 emplois
au Québec — Expos, Montréal Symphony Orchestra, Universities, Hospitals: The
Cost of a 400,000-Job Shortfall in Québec / Marcel Boyer
96c-1 Peut-on créer des emplois en réglementant le temps de travail? / Robert Lacroix
95c-2 Anomalies de marché et sélection des titres au Canada / Richard Guay, Jean-François
L'Her et Jean-Marc Suret
95c-1 La réglementation incitative / Marcel Boyer
94c-3 L'importance relative des gouvernements  : causes, conséquences et organisations
alternative / Claude Montmarquette
94c-2 Commercial Bankruptcy and Financial Reorganization in Canada / Jocelyn Martel
94c-1 Faire ou faire faire : La perspective de l'économie des organisations / Michel Patry
Série Scientifique / Scientific Series (ISSN 1198-8177)
2000s-47 Économétrie, théorie des tests et philosophie des sciences / Jean-Marie Dufour
2000s-46 Factor Analysis and Independent Component Analysis in Presence of High
Idiosyncratic Risks / Thierry Vessereau
2000s-45 Aspects non linéaires du marché dea actions français / Thierry Vessereau
2000s-44 Étude du modèle d’évaluation par arbitrage sur le marché des actions suisses / Thierry
Vessereau
2000s-43 Habit Formation with Recursive Preferences / Aylin Seckin
2000s-42 Habit Formation: A Kind of Prudence? / Aylin Seckin
2000s-41 Consumption with Liquidity Constraints and Habit Formation / Aylin Seckin
2000s-40 Consumption-Leisure Choice with Habit Formation / Aylin Seckin
2000s-39 Consumption with Habit Formation / Aylin Seckin
2000s-38 Consumption with Durability / Aylin Seckin
2000s-37 Le financement des biens publics par des contributions volontaires: Une évaluation
à l'aide de l'économie expérimentale / Claudia Keser
2000s-36 Conventions and Local Interaction Structures: Experimental Evidence / Siegfried K.
Berninghaus, Karl-Martin Ehrhart et Claudia Keser
2000s-35 Strategically Planned Behavior in Public Good Experiments / Claudia Keser
2000s-34 Why Do Experimental Subjects Choose an Equilibrium which Is Neither Payoff Nor
Risk Dominant? / Claudia Keser et Bodo Vogt
2000s-33 The Measurement and Antecedents of Turnover Intentions among IT Professionals /
Guy Paré et Michel Tremblay
2000s-32 Can the Theory of Incentives Explain Decentralization? / Michel Poitevin
                                                
* Vous pouvez consulter la liste complète des publications du CIRANO et les publications elles-mêmes sur notre site
Internet à l'adresse suivante :
http://www.cirano.umontreal.ca/publication/documents.html